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NATIONAL DEVELOPMENTS 


SCIENCE ASSOCIATION OUTLINES MAJOR TASKS 
OW171333 Beijing XINHUA in English 1205 GMT 17 Nov 83 


[Text] Beijing, November 17 (XINHUA)--More than 1.1 million members of 
the China Association for Science and Technology were urged to work to catch 
up with world advanced levels in science and technology. 


Pei Lisheng, vice-president of the association, was addressing its 1983 
working conference here today. He said, China should skip over some tradi- 
tional stages of industrial development and adopt the latest results in 
computer science, lasers, new energy sources and materials research and 
bio-engineering. 


The vice-president said that academic activities of the societies under 

the association should focus on predicting the development of science and 
technology in 2000. Efforts should be concentrated on research on key scien- 
tific and technical problems and timely suggestions should be made to the 
party and the government. 


He stressed that more attention should be paid to work on popularizing 
science and technology. Scientists and engineers should make particular 
efforts to help small and medium-size enterprises raise technical and 
management levels as well as economic efficiency. 


According to the State Statistics Bureau, more than 10,000 state-owned small 
and medium-size enterprises suffered losses in 1982. The total deficits 
reached 3,900 million yuan, accounting for 81.8 percent of the country's 
total deficits of state-owned enterprises. 


Pei Lisheng said that the association will work to popularize micro-compu- 
ters, a key for the realization of a revolution in management and technology. 


The societies under the association will begin to invite overseas members 
or council members, the vice-president said. 


He disclosed that the association would call its third national congress 
next year. 
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NATIONAL DEVELOPMENTS 


SCIENTISTS URGED TO ADVISE IN CONSTRUCTION 
OW200631 Beijing XINHUA Domestic Service in Chinese 1608 GMT 17 Nov 83 
[Arti¢le by reporter Yang Huimin] 


[Excerpts] Beijing, 17 Nov (XINHUA)--Pei Lisheng, vice chairman of the 
China Association for Science and Technology, said that, aside from handling 
routine affairs, the primary task of the association and its affiliated 
societies and all other associations for the promotion of science and tech- 
nology is to serve the state as advisers in economic construction. 


Speaking at the work conference of the association, which is still in ses- 
sion, Pei Lisheng said that this task should be accomplished through academic 
exchange, dissemination of scie.. e and technology and providing consultative 
services. 


Pei Lisheng added that scientific and technological associations and societies 
at all levels should serve as the party's assistants in exercising leadership 
over scientific and technological work, and serve as scientific and techno- 
logical advisers to the party and the state. The first and foremost require- 
ment in playing this edvisory role is to understand the key scientific and 
technological issues the party and the government are most interested in, 

and then to study these issues thoroughly and put forward cunsultative 
proposals for the leading departments' reference. 


Pei Lisheng said that the equipment of many factories and mines in ouwr 
country today is outmoded, their technology out of date, their operation 

and management inefficient, the technical cadres not fully competent, and 

the workers not technically proficient. Because of this, he said, *he quality 
of their products is low, consumption of resources is high and losses are 
serious. Because the China Association for Science and Technology has many 
qualified personnel in many branches of learning, it not only can give useful 
assistance to a large number of medium-sized and small enterprises in spe- 
cialized fields, but it can also help many specialized trades to combine 
efforts to tackle what cannot be resolved by one or two branches of study. 


Commenting on the association's operation in disseminating science and tech- 
nology in the rural areas, Pei Lisheng said: Many new situations and new 
things have appeared in the countryside where great changes have taken place 








because of the transition of agricultural production from a traditional and 
self-sufficient or semiself-sufficient system into a modern one capable of 
producing commercial goods. in view of the new trend of agricultural eco- 
nomic development and the peasants' need of scientific and technological 
knowhow, the associations for the promotion of science and technology in 

all localities must mobilize their professional scientists and technicians 

to work together with traditional specialists and skilled workers and crafts- 
men in disseminating all kinds of agricultural techniques and knowhow in 

the rural areas in accordance with the specific conditions in the various 
localities and trades. 


Pei Lisheng also urged the comrades of the association and its affiliated 
societies to join the comrades of theoretical and literary and art circles 
in eradicating and guarding against spiritual pollution in the ideological 
sphere. He said: The development of our academic activities and the dis- 
semination of science during the past several years have basically been 
sound, and they have contributed to the building of the two civilizations. 
But there is also the problem of spiritual pollution. This is primarily 
becuase certain science fiction and popular scientific publications, in the 
name of propagating scientific knowledge, have been disseminating the idea 
of ghosts, pornography and antiscientific fantasies; some have even used the 
opportunity to attack the party's leadership and the socialist system. Pei 
Lisheng said that the popular scientific publications sponsored by the various 
associations for the promotion of science and technology must focus their 
work on propagating the building of the two civilizations and serve the educa- 
tion of workers and peasants in general and scientific knowledge and produc- 
tion knowhow. 


At the opening ceremony yesterday Zhou Peiyuan, chairman of the China 
Association for Science and Technology, announced that, in accordance with 
the guideline of reforming the central administrative organs, the China 
Association for Science and Technology reorganized its leading party group 
and reinforcedits secretariat. He said that Bao Yishan [7637 1150 3790] 
had been appointed secretary ot the association's leading party group and 
permanent secretary of its secretariat, and that other new members of the 
leading party group and its secretariat were Li Baoheng [2621 1405 1854], 
Zhang Guanghou [1728 1639 0624] and Wang Mailin. 


CSO: 4008/76 








NATIONAL DEVELOPMENTS 


ZHANG JINGFU SPEAKS ON TECHNICAL PROGRESS 
OW230356 Beijing XINHUA in English 1835 GMT 21 Nov 83 


[Text] Beijing, November 21 (XINHUA)--China must rely on technical progress 
for its economic growth, Zhang Jingfu, state councillor and minister of the 
State Economic Commission, told a national working conference on promoting 
technical progress here today. 


The conference is aimed at developing new products and improving quality. 


All industrial departments must work out programs for technical progress 
and reach advanced international levels as quickly as possible, Zhang said. 


New regulations will come into effect next year setting higher prices for 
top-quality products and denying production licenses to inferior goods, he 
added. 


Lu Dong, vice-minister of the State Economic Commission, told the conference 
that most Chinese products lagged behind international standards for quality. 


Only 10 percent of the machine building industry's products had reached 
advanced international levels of the 1970's or early 1980's, and new designs 
made up only three percent of total production each year, he said. foreign 
countries were able to turn out rolled steel from 90 percent of each ton 

of steel ingots, while the rate in China was only 80 percent, he added. 


Lu urged enterprises to adopt modern, scientific management metiiods to promote 
technical progress. He also called for more attention to technology transfers 
from between China and other countries, between research institutes end enter- 
prises, between coastal areas and inland regions and between miiitary and 
civilian industries. All large enterprises should set up product design 

and technology research institutes, and major trades should establish their 
own technical development centers. One-third or more of China's technical 
personnel should be plunged into work on technical progress, Lu added. 


More than 300 people from economic, foreign trade, financial and banking 
circles attended the conference's opening session today. 


cso: 4010/16 








NATIONAL DEVELOPMENTS 


FANG YI URGES SCIENTISTS TO STUDY WORLD TRENDS 
OW162333 Beijing XINHUA in English 1646 GMT 16 Nov 83 


[Text] Beijing, November 16 (XINHUA)--State Councillor Fang Yi called here 
today .that the China Association for Science and Technology should organize 
its scientists and engineers to make deeper study of the world trend of 
science and technology development and China's counter-measures. 


Fang Yi, who is also minister of the state Science and Technology Commission, 
said at the opening ceremony of the 1983 work conference of the China 
Association for Science and Technology that the study is aimed at providing 
scientific basis for the party's Central Committee and the State Council 

in deciding national economic strategy and technical policy. 


The state councillor stressed that atiention should also be paid to intel- 
lectual development. While strengthening work on nationwide popularization 
of scientific knowledge, efforts should also be made to help scientists 

and engineers update their learning. 


Zhou Peiyuan, chairman of the association, presided over the opening cere- 
mony. 


The conference will concentrate on the association's organizational buildup, 
academic exchange, scientific consulting services. 


Attended by more than 200 people, the conference will run through November 
24. 


cso: 4010/13 





APPLIED SCIENCES 


"YUN 10' AERODYNAMIC MODEL, FULL-SCALE TESTS DEPICTED 


Beijing GUOJI HANGKONG [INTERNATIONAL AVIATION] in Chinese No 10, 5 Oct 83 
inside front and back covers 


[Photographs and captions] 
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APPLIED SCIENCES 


NATION DEVELOPS ITS FIRST ELECTRON IRRADIATION ACCELERATOR 
Shanghai WEN HUI BAO in Chinese 21 Aug 83 p l 


[Text] China's first high-frequency, high-voltage, high-power electron 
irradiation accelerator has been developed recently by the Shanghai 
Xianfeng [Vanguard] Electrical Machinery Plant. In an evaluation meeting 
held yesterday, experts from all over the country gave the device a very 
high rating. 





China's first high-frequency, high-volcage, 
high-power electron irradiation accelerator. 


This accelerator can provide a strong [electron] beam current with great 
irradiation capability. A tremendous source of high-frequency radiation, 
the accelerator can be utilized for radiation chemistry and radiation 








processing. Used for irradiating cables, it can greatly enhance the cable's 
ability to resist temperature [extremes] and improve its insulation capa- 
bilities, so that plastic may be substituted for lead. In addition, it has 
a broad range of applications in rubber radiation vulcanization, plastic 
foam, coating solidification [hardening paint, etc.], radiation steriliza- 
tion, irradiating foodstuffs, etc. Today, no such equipment exists in China 
and only a very few manufacturers abroad are making them. 


The accelerator has been developed and manufactured by the Shanghai Xianfeng 
Electrical Machinery Plantwith participation by the Shanghai Nuclear Research 
Institute of the Chinese Academy of Sciences, which handled the designs and 
the simulation tests, and the Shanghai Electric Cable Plant, which assisted 
in the debugging work. Scientific research personnel spent 8 years on the 
accelerator's high-frequency, high-voltage rectifier, the high-flow electron 
gun, the acceleration tunnel, the scanner system, the target windown, etc., 
and the research and development of other key components. 


CSO: 4008/64 
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APPLIED SCIENCES 


FIRST USE OF GEOPHYSICAL METHODS TO SURVEY OFFSHORE PLACER DEPOSITS REPORTED 
Gyangzhou NANFANG RIBAO in Chinese 17 Jul 83 pl 


[Text] Recently, the South China Sea Geological Survey Command of the Minis- 
try of Geology and Minerals, with help given by the CCOP of the UN's Economic 
and Social Commission for Asia and the Pacific, conducted a large-scale coastal 
survey of placer deposits using the geophysical prospecting vessel "Fendou No 
4." Conducted along the shores of Honghai Bay on the east coast of Guangdong 
Province, the survey completed its scheduled tasks on 10 July. 





A technician aboard the geophysical prospecting vessel "Fendou No 4" using a 
fathometer to map the topography of the seabed. 


This marks the first time China has made use of geophysical methods to con- 
duct an offshore survey of placer deposits. The technology used in this 
survey involved shallow-layer seismic reflection sections taken at various 
[seismic] focus points to determine the distribution of seabed deposit layers; 
the use of fathometers and sideband sonar to map the topography of the seabed; 


ll 








magnetic measuring methods to survey seabed magnetic fields; surveys by sonar 
buoys and collection of samples of the parent ores. 


This historic month-long effort to survey placer deposits has yielded a 
wealth of data on geophysical prospecting. Today, these data are being or- 
ganized and processed. 


The materials gathered over the several-thousand-kilometer survey of Honghai 
Bay not only provide an extremely valuable basis for research in offshore 
placer deposits, but also furnish a wealth of experience for the geological 
surveys [that will be necessary for the] future development of the continen- 
tal shelf and coastal harbors. 


cso: 4008/8 








APPLIED SCIENCE 


CESSNA ‘CITATION II' AIRPLANE 


Beijing HANGKONG ZHISHI / AEROSPACE KNOWLEDGE MAGAZINE/ in Chinese No 10, Oct 83 
pp 10-11 


/Article by Li Benshun /2621 2609 7311/ 7 


/Text/ Early in 1980, China decided to import three "Citation II" airplanes 
from the Cessna Airplane Co of the United States. The airplanes were delivered 
to this country by mid-June of 1982. After more than 1 year of service, the 
performance of these airplanes has proved to be quite satisfactory. 


The "Citation II" is a multipurpose, medium-renge, small transport airplane 
developed in the 1970's. It is lightweight and very easy to maneuver; it has 
the nickname "airborne Pullman" for its comfortable accommodations. Because of 
its versatility, it has been one of the most popular products of the Cessna 

Co. Up to the present, more than 1,100 airplanes have been produced, and they 
are used by more than 40 countries and regions. Production of this airplane is 
expected to continue. As a passanger plane, the "Citation II" can carry &-12 
people; it can also be used for business by heads of state or high-level govern- 
ment officials, or as a pleasure plane, ocean patrol plane, rescue airplane, 
trainer airplane, or used for geological exploration, aerial photograph, etc. 


Compared with other airplanes of its class, the "Citation II" has the following 
unique features: 


Long range. It has a maximum range of 3,400 km; in other words, it can fiy 
from Beijing to Urumqi without stopping. 


High ceiling. Its service ceiling is 13,100 m. Its cruising altitude is 
generally around 10,000m-12,000 m, and is relatively unaffected by weather 
conditions. In certain parts of China's Chang Jiang region, summer thunderstorm 
activities generally take place between the altitudes of 6,000 to 9,000 meters, 
causing difficulties for some airplanes to pass through the storm. However, 
this airplane can use its weather radar to determine the bearing, distance and 
intensity of the storm region and show the information on the screen. Since its 
maximum detection range is 370 km, it can easily fly around the storm region. 


Mobility in velocity va.iation. From an altitude of 5 m to 13,100 m, its velocity 


can change from 200 km per hr to more than 700 km per hr. 
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Passenger comfort. Because of the tail-mounted engines, the noise level in the 
passenger cabin is greatly reduced. According to regulations, the allowable 
noise level for this type of airplane is 93 dB during takeoff and 102 dB during 
land; however, the "Citation II" has 4 noise level of only 79 dB during takeoff 
and 89 dB during landing. Therefore, the cabin is relatively quiet, and the 
pilot and passengers suffer less fatigue. The airplane is also equipped with 
a good air-conditioning and pressurization system; regardless of the altitude 
and the changing seasons, the cabin temperature can be maintaired between 18°C 
ani 20°C. Also, during rapid ascent or descent, the cabin pressure changes 
slowly and uniformly; passengers will not feel pressure in their ears. 


Good fuel economy. The airplane uses two fuel-efficient JT15D engines; at an 
altitude of 13,000 m, the fuel consumption is 385 kg per hour. 


Cood takeoff and landing characteristics. In particular, it has good stability 
while rolling on the runway, and is little affected by side wind; also, since 
the wing is only 0.5 m from the ground, the lift of the airplane is greatly 
increased during takeoff due to pronounced air-cushion effect. In addition, 
because the engines are equipped with thrust reversers, the landing distance 
can be reduced by 50 percent. 


Simple maintenance. The airplane requires very little preflight or postflight 
ground maintenance work. Except for refueling, almost no vther support work is 
necessary. The engines are easy to start and require no external power source; 
they can be started using the onboard batteries for 30 seconds. This enhances 
the utilization rate of the airplane. 


The "Citation II" has one JT15D-4 turbofan engine on each side of the tail 
section. The engine produces 1,134 kg of thrust, and is manufactured by the 
Pratt and Whitney Co of Canada. The airplane has an all-metallic structure, 
and uses a high-aspect ratio, cantilever-type single wing with a stright and 
trapezoidal shape. It has a semirigid fuselage, a cantilever tail structure, 
and a tricycle-type landing gear. The wing is tilted upward, with a dihedral 
angle of 4°. Both the horizontal and vertical tails are of trapezoidal design; 
the horizontal tail has a rather high dihedral angle of 9° to minimize the effect 
of the engine exhaust impinging on the horizontal tail. The cockpit has two 
seats for the pilot and the copilot. The windshield is larger than most used 
on commercial airplanes; the field of view extends 340° from left to right. 

The airplane also has advanced communication, navigation and radar equipment. 
The monitoring, warning and switching operations of all the systems on the 
airplane are automated, which greatly reduces the number of tasks performed by 
the pilot during flight. 


The "Citation" airplane has three different models. Model I is the basic model. 
Model II is developed from model I; the main difference being longer and wider 
wing span and fuselage, larger number of passenger seats (increased from 5 to 
12), increased engine thrust and fuel capacity, and increased takeoff weight. 
Model III is drastically different from the others; it has swept wings and 

swept T-shape tail section. The airplane performance is also quite different; 
for example, its service ceiling is 15,000 m, and its cruising speed approaches 
the speed of sound of the isothermal layer, which is 1,000 km per hour. 


14 



























































L5 








Technical Data of the “Citation II" Airplane 


length 

wing span 

height 

wing area 

main wheel base 

front to rear wheel base 
maximum takeoff weight 

maximum landing weight 

empty weight 

maximum payload 

initial climb rate 

single-engine climb rate 

service ceiling 

single-engine service ceiling 
maximum range 

maximum speed at level flight 
maximum cruising speed 

takeoff distance (to an altitude 
of 15 m) 

(from an altitude 
of 15 m to the 
stopping point) 


landing distance 


30 12 
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4.9 m/sec 
13,100 m 
7,010 m 
3,400 km 
713 km/hr 
680 km/hr 
911 m 


692 m 








APPLIED SCIENCES 


SCIENTISTS MAKE ADVANCES IN APPLIED FRACTURE MECHANICS 
OW240012 Beijing XINHUA in English 0800 GMT 23 Nov 83 


[Text] Beijing, 23 November (XINHUA)--China has made remarkable advances 
in applying fracture mechanics for such large structures as ships, railway 
cars, storage tanks, pressure vessels, and rocket casings, according to 
the current Beijing International Symposium on Fracture Mechanics. 


Cracks were discovered in a rotor of a 300,000-kilowatt steam turbine of 

a power plant in 1974. The 4./7-meter-long rotor is 1 meter in diameter. 
Usually, such a flawed rotor has to be replaced, though it will cause major 
economic losses. 


Engineers and scientists of the Institute of Mechanics under the Chinese 
Academy of Sciences and several other units made many experiments and cal- 
culations by applying fracture mechanics. They concluded that the turbine 
was still workable and predicted the flaw allowance and operational life. 


The failure of pressure vessels in general causes serious losses. China 
has in recent years inspected some hundreds of pressure vessels used in 
different industries. If cracks are discovered, the residual strength and 
crack propagation life are evaluated by fracture mechanics. 


Thousands of circular cracks along the longitudinal welded seams were dis- 
covered in six synthetic ammonia reactors, each of which was 10 meters in 
diameter and 14 meters long. 


The General Machinery Research Institute based in Anhui Province and several 
other units concluded that the vessels could be used for some time yet. 


Other safety assessivent of high-pressure vessels conducted by the institu- 
tions include a high-pressure boiler of 18 meters in diameter and four 
spherical storage containers, each with a capacity of 200 cubic meters. 
Most of the inspected vessels were allowed to continue operating for many 
years, but they are inspected periodically. This has saved millions of 
yuan. 


After travelling upproximately 300,000 kilometers, many locomotives and 


railway vehicles have 2 to 3 millimeter deep tranverse cracks on their shafts. 
In order to ensure operational safety, these flawed shafts used to be replaced. 
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In recent years, Chinese scientists have found that the -rack propagation 
rate is very low when the initial crack depth is less than 7 millimeters. 
In this case, the vehicles can operate safely. Further study showed that 
when a locomotive with a cracked shaft with an initial crack depth of 2 

to 3 mm travels about 300,000 kilometers more, the depth is still less than 
7 mm, the danger point. This suggests that the service life of the shaft 
can be doubled. 


cso: 4010/15 


18 











APPLIED SCIENCES 


SCLENCE OF FRACTURE MECHANICS APPLIED TO OLDER AIRCRAFT 
OW241154 Beijing XINHUA in English 0651 GMT 24 Nov 83 


[Text] Beijing, 24 November (XINHUA)--The science of fracture mechanics 

is being applied in the development of new aircraft and in inspection of 
older aircraft, according to Professor He Qingzhi, executive council member 
of the Chinese Society of Aeronautics and Astronautics. 


Professor He Qingzhi, who is attending the current Beijing International 
Symposium on Fracture Mechanics, spoke with XINHUA reporters today. 


In the early phase of the structure design of Y-10 transport aircraft in 
1970, he recalled, China decided to use the damage tolerance design philoso- 
phy, which had just been introduced in aeronautical engineering. In the 
past ten years or so, studies and investigations based on this have resulted 
in a quite high safety coefficient for the Y-10 aircraft. 


In 1973, serious cracking was encountered on the welded structural parts 

of landing gear on some aircraft, the professor said. A special technical 
group was set up to study the problem. After 2 years work, the group found 
that the cracked parts could be re-welded several times without appreciably 
changing the fracture toughness of the material provided appropriate welding 
technology was used. 


Professor He Qingzhi said that in recent years, small radial cracks of about 
O.2 millimeters in length were found near the windows of some cargo planes. 
Using fracture mechanics, scientists concluded that the residual life of 

the cracked parts was not less than 9,000 flight hours. Specified overhaul 
intervals are 6,000 flight hours, so the planes could be flown safely for 
this period. 


The Xian Aircraft Company and the Aeronautical Structural Strength Research 
Institute are setting up a test program on the primary structure of older 
planes designed before the damage tolerance design philosophy was introduced. 
So far, their tests have shown that the structure of the main wing spar 
fulfils the requirements of residual strength and operational life, the 
professor said. 


cso: 4010/15 
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LIFE SCIENCES 


BACKGROUND TO PRC’S SYNTEHSIS OF INSULIN AND ALANINE TRNA REPORTED 
Beijing ZIRAN BIANZHENGFA TONGXUN in Chinese No 4, Aug 83 pp 19-24 


(Article by Hu Yongchang (0657 3057 2545), Jiang Chengcheng (5592 2052 1004), 
Luo Deng (5012 4098) and Huang Aizhu (7806 1947 3796): “Decision-making and 
Organization Concerning the Total Synthesis of Insulin and Alanine tRNA™/ 


[Text] Preface 


In 1958, our scientific workers began the total synthesis of bovine insulin 
and in the autumn of 1965, for the first time anywhere, achieved success. 
Following that, another contingent was organized in 1968 to begin research 
on the total synthesis of yeast alanine tRNA. After 13 years of effort, it 
was completed in 1981. 


The success of these two research efforts brought our country into the world's 
advanced ranks in the field of the synthesis of biological macromolecules. 
We were highly acclaimed and praised by scientists in and outside our country. 


This essay attempts to analyze and study the decision-making process and 
organization of the way in which a country such as ours, under conditions 
of relative scientific backwardness and weak research foundations, led and 
organized the accomplishment of these two important research tasks. 


Decision-making in the Selection of the Topic and Historical Background 


In 1956, our country formulated "An Outline Plan for the Development of 
Science and Technology from 1956-1967." This plan fully reflected the urgent 
desire of scientific workers who demanded that our country’s backwardness in 
science and technology be changed as quickly as possible. It inspired them to 
work with a will to make the country strong and gave them the confidence and 
determination to march toward modern science. In this plan, research in the 
structure, function and synthesis of protein and nucleic acid was listed as 

l of the 12 key problems in “The Research of Certain Basic Theoretical Ques- 
tions of Modern Natural Sciences." 


Protein is an important basic material in living organisms. It is closely re- 
lated to a series of important biological phenomena in the living organism 
such as growth, development, biological catalysis, metabolism, respiration, 
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movement and immunity. At that time, there had been a lot of study in foreign 
countries in the structure and function of protein, but in contrast, our 
foundation was relatively weak. In the early period after the founding of 

the regime, biochemical research in our country had placed more emphasis on 
such tasks as nutritional analysis; the separation, purification and function 
of certain enzymes; and metabolism. It was only latei that work related to 
the respiratory enzymatic chain system; the separation, purification and 
chemical nature of protein; the formation of amino acids and structure of 
protein; and the synthesis of small peptides developed. Although progress was 
not slow, yet judging from the total situation--whether in the cesearch 
contingents, on the technical level, or in equipment and conditions--there was 
a considerable gap when compared with foreign countries. In order to change 
this backwardness, everyone believed that, besides carrying out full-scale 
preparation, they should organize to concentrate their efforts on addressing 
certain foremost topics in basic research in contemporary biological science 
so as to elevate some of our sciences gradually to advanced world ievels. 

The completion of this kind of research topic with such momentous significance 
and a relatively high degree of difficulty was beneficial to the steeling and 
training of scientific and technical contingents and the elevation of their 
confidence in climbing peaks in science and, at the same time, would have 
relatively great influence on and promote the development of all scientific 
research work. 





After more than 2 years of ample discussion, investigation and preparation, 
our scientific workers began in 1958 the research in the synthesis of insulin. 
The specific reasons were: first, because of the important role occupied by 
protein in life activities, the total synthesis of protein must have important 
theoretical and scholarly significance. Insulin was the only protein with a 
known chemical structure at that time and it plays an important regulatory role 
as a hormone in the bodies of living organisms. Second, research on bivlogi- 
cally active material generally requires separation, purification, crystalli- 
zation, which leads to an analysis of chemical structure, which in turn leads 
to synthesis and, based on applied or scholarly objectives, the transformation 
of its structure so as to realize its practical application or to study the 
relationship between its structure and function. Judging from this, the 
synthesis of protein must be one of the developmental trends of the next step 
in biochemical and organic synthesis research. Third, on this very problem 

of “synthesis,” we were not that far behind our international colleagues (at 
that time, the international standard for the synthesis of polypeptides was 
the melano-stimulating hormone of the 13th peptide, and we could already 
synthesize the growth-stimulating hormone of the 9th peptide). Moreover, our 
country had definite qualifications as far as synthetic chemistry was con- 
cerned. Should we select the synthesis of insulin as our r.search objective, 
if only we could concentrate our efforts and through our will to work hard, 
we might not only catch up with our international colleagues in the field of 
protein synthesis, but, building on this foundation, the work would certainly 
give impetus to a related series of research such as the separation, purifica- 
tion and crystallization of protein and the analysis of its structure and 
functions. The development of this work in the next 20 years or more proved 
our evaluation and selection to be correct. 














Research in the synthesis of tRNA was proposed immediately after the success 
of the total synthesis of insulin. Im the 2 years from 1966-1968, scientific 
and tectmical personne:. of our country carried out many discussions on the 
design and planning of work after the total synthesis of insulin. Everyone 
knows that nucleic acid plays a decisive role in the storage, duplication 

and manifestatica of a living organism's genetic information and in a series 
of important biological phenomena such as growth, reproduction, heredity 

and variation. At the same time, according to international trends in 
biological macromolecule research after the flourishing of reserve in insulin, 
nucleic acid research had also become a very active field. It was therefore 
proposed that besides the further development of research in the structure and 
functional relationship of protein and the basic and applied research of 
protein and the synthesis of polypeptides, another contingent should be 
organized immediately to begin research in the synthesis of nucleic acid. 


In our country, the research in nucleic acid began even later and the founda- 
tion was even weaker. In the 1950s, there was only some combined research in 
tumors and the metaboliem of nucleic acid and a few research projects on 

the enzymes related to nucleic acid. Although there had been relatively 

,apid development in the 1960s, there is now a definite foundation for the 
separation and purification of nucleic acid with a preliminary analysis of its 
physical and chemical nature and structure as well as some work being 
carried out on the biological synthesis of protein and the structure and 
function of tRNA. Yet when compared with international advanced levels, we 
were still far behind. In order to step up the pace of nucleic acid research 
under these conditions, if we could fully utilize our successful experience 
and superiority in the synthesis of insulin to develop nucleic acid 
synthesis research further, we would not only achieve a breakthrough on 

this point but might also, as in the case of the synthesis of protein, help 
to promote the development of nucleic acid research in our ce'ntry. Based on 
a camplete analysis of various advantages and disadvantages, our scientific 
workers selected from the six nucleic acids whose chemical structures were 
known at that time the yeast alanine tRNA as the target for synthesis. 


From the end of the 1960s and the beginning of the 1970s, foreign colleagues 
had already achieved marked progress in the chemical synthesis of DNA and the 
accelerated synthesis of enzyme; in particular, since the breakthrough in 

the sequential analysis of DNA and the rise of genetic engineering, the 
synthesis of DN’. had received even greater attention. Therefore, in the course 
of our work to synthesize nucleic acid, there were people who suggested that 
we shift our effcerts to the synthesis of DNA. But the scientists participating 
in the work believed that through the synthesis of DNA and genes was very 
meaningful and that the synthesis of RNA was even more difficult because of 
the additionai functional nodule in nucleic acid, yet not only did the synthe- 
sis of tRNA have its own special meaning, but after the completion of synthe- 
sis, the experience and techniques of the synthesis of RNA could be trans- 
ferred to use in the synthesis of DNA. This would be even more beneficial in 
promoting the development of basic and applied research in the field of 
nucleic acid. Therefore, it was decided to persist toward the completion of 
this research. 








Project Design and Work Plan 
1. Clarification of the standard of synthetic products 


Both bovine insulin and yeast alanine tRNA are biological macromolecules 
which possess specific biological functions. How can their total synthesis 
be considered to have been realized? There is the question as to what 
indicator should be used as the evaluation standard. Our scientists believed 
that the evaluation standard for the synthesis of a biological macromole- 
cule should be that the synthetic product must possess the identifical 
chemical structure and biological functions as the natural substance. Based 
on this standard, during the design of the project to synthesize insulin, 
from beginning to end the point of departure had always been the synthesis 
of a product with a complete structure, and the route to producing other 
synthetic substances similar to insulin had not been considered. During the 
synthesis of yeast alanine tRNA, we did not use the common nucleotide in 
the molecule; instead, they were all synthesized according to the natural 
structure. As for the final synthetic product, strict standards were pro- 
posed for chemical evaluation and determination of biological activity. 


The total synthetic and semi-synthetic products of crystalline bovine insulin 
and yeast alanine tRNA obtained in our country possess not only totally con- 
vincing data for many kinds of chemical evaluation but also the complete 
identical biological activities as the natural substance, thereby proving the 
identity between the synthetic and natural substances. 


2. The search for and determination of the strategy of synthesis 


What kind of strategy of synthesis should be adopted was the “ommon crucial 
question that had to be solved first at the beginning of the work to syn- 
thesize insulin and alanine tRNA. 


(1) On the strategy to synthesize insulin, we could choose between the two 
methods of chemical synthesis and accelerated synthesis of enzyme. There 
were also two strategies in chemical synthesis: (a) the strategy of first 
synthesizing the A and B elongated peptide chains and then joining them to- 
gether with disulphide linkages; (b) first to synthesize two peptides in the 
shape of the word "I" and then rejoin them. Which strategy should be adopted 
This could be answered only through experimentation. Our scientific workers 
adopted the method of "writing in reverse," i.e., they tried to split up the 
disulphide linkages of natural insulin, turning them into two peptide chains 
with no biological activity, and then attempted to rejoin them with proper 
methods. If this reconstitution were successful, it showed that only the A and 
B chains needed to be synthesized and with proper handling, insulin with bio 
logical activity could be reconstituted. Based on this decision, they boidly 
experimented while they also analyzed the weaknesses of their predecessors’ 
work to avoid making the same mistakes. After more than 600 experiments in 6 
months, they finally successfully reconstituted the A and B chains of natural 
insulin. This provided very important prerequisites for the work of synthesis 
later. But at the same time, difficulties were encountered in the accelerated 
synthesis of enzymes and no major breakthroughs were achieved in more than a 











year. Therefore, trom 1960 on, the strategy of the accelerated synthesis of 
enzymes was abandoned and the plan first to synthesize chemically the A and 
B chains and then through oxidization to synthesize insulin was adopted. 
Thus, after several years of solid work, the chemical synthesis of the A and 
B chains of insulin was finally completed, and then they were joined with 
the B and A chains of natural insulin, respectively, to obtain a semi- 
synthetic product. Finally, the synthetic A and B chains were joined to- 
gether to obtain totally synthetic crystalline bovine insulin. 


(2) The selection of the design and strategy for the synthesis of tRNA. 

In 1968, with regard to the synthesis of RNA in foreign countries, only the 
chemical synthesis of trinucleotid and hexauridine acid with definite 
sequences was reported; the accelerated synthesis of enzymes was also con- 
fined to the work of using the reverse reaction of nuclease in hydrolysis to 
synthesize some trinucleotid. When compared with the demand of sy’.chesizing 
yeast alanine tRNA with 76 nucleotides, there was still a big gap. Our 
scientific workers absorbed the experience gained at the time of synthesizing 
insulin. First, using RNA enzyme T), they carried out the slight hydrolysis of 
natural yeast alanine tRNA and then separated it to obtain two natural half- 
molecules of 3 in and 5 in respectively, and looked for the method and con- 
ditions to join together the natural half-molecules. On the other hand, 

the focus was on the establishment of the method to synthesize chemically 

a single nucleotide and to look into the method of accelerated synthesis of 
enzymes. Later, the international discovery related to RNA linkage enzymes 
was a great impetus to the work of synthesizing RNA. Based on this inter- 
national discovery and their own practical work experience, our scientific 
workers gradually formulated a relitively rational plan for the realization 
oi. total synthesis, that is, they used chemical methods or chemical and 
enzymatic methods to synthesize small sections, then used RNA linkage enzymes 
to synthesize a large section and finally synthesized the half-molecule and 
the total molecule. 


3. Planning the work to determine biological activity in a timely fashion 


As mentioned above, the data determining biological dctivity was an impor- 
tant standard for evaluating the synthesis of insulin and alanine tRNA, For 
the synthesis of insulin, our scientific workers not only carried out 
convulsion reactions of small mice but also experimented with lowering the 
blood sugar of rabbits. As for alanine tRNA, it was necessary not only to 
determine the activity of the synthetic substance in accepting alanine, but, 
more importantly, to determine the activity of alanine when mixed with pro- 
tein. Because of the extremely small amount of synthetic substance, it was 
impossible to use the existing common method of measuring activity. In order 
to obtain complete biological activity data for the synthetic tRNA, they, 
based on the progress of the synthesis work, established in time a combat 
group for measuring activity with the sole purpose of setting up methods to 
carry out the sensitive micromeasurement of activity. After more than 3 

years of studying several methods, they finally established a method to 
measure activity appropriate to the evaluation of synthetic alanine tRNA; the 
degree of sensitivity was elevated to the level of a 5-picogram molecule. 
This success greatly reduced the amount of utilization of synthetic sections 








and enzymes and shortened the whole process of synthesis. It also allowed 
the final total synthetic and semi-synthetic product to have the essential 
biological standards. 


4. From the bo ginning, attention was paid to organizing the provision of 
the raw materials of amino acids and nucleotides and reagents. 


There is an old Chinese proverb: "Food and fodder should go before troops and 
horses." Amino acids and nucleotides are the "food and fodder" for the work of 
synthesizing insulin and alanine tRNA. At first, these raw materials and 

many tool enzymes and chemical reagents were not produced in our country. 
Their prices in international markets were high. If they were to be impor- 
ted, a large amount of foreign exchange would be needed but it still could 
not resolve the problem of finding such large varieties and amounts. There 
was only one way out: to be self-reliant and to prepare and produce our- 
selves. Therefore, in both areas of research, right from the beginning, we 
concentrated on the preparation of such raw materials and reagents, and 

plants concerned were asked to help in our own production so as to meet the 
demand of synthesis work. Now, through these 2 projects, we have not only 
established a plant capable od producing more than 500 biochemical reagents but 
also developed the research into and the manufacturing of chemical reagents 
and drugs for alanine, polypeptides, nucleosides, nucleotides and nucleic 

acid as well as those related to enzymes and reagents. This provides 
relatively better material conditions for our future research in protein, 
polypeptides and nucleic acid. Under the present conditions in which our 
country's science and technology are still relatively backward, the 

spirit of "self-reliance should in particular be brought into play. 


Organization and Leadership 


An important reason for our overcoming all kinds of difficulties and finally 
completing these two research efforts--which were extremely difficult and 
involved a lot of work under conditions of weak technological power, rela- 
tively poor facilities and an inability to produce the main raw materials in 
the country--is the organization of the participation of several units, dis- 
ciplines and several tens of technical workers in a major cooperative effort. 


1. The organization of the technical research contingent 


(1) Is it better to concentrate on one unit or to share the work and 
cooperate with each other? 


As discussed above, in order to complete the two research efforts of synthe- 
sizing insulin and yeast alanine tRNA, the policy of adopting at the same time 
many methods and approaches in the investigation was adopted as the synthesis 
policy, while in the preparation of material conditions such as raw materials 
and reagents, the policy of self-reliance was adopted. In the full-scale begin- 
ning of these tasks under conditions existing in our country, especially at 

the early stage, there was a relatively great demand for manpower. Where would 
all this personnel come from? Only through the cooperation of several units 
could this recruitment be carried out. There were several reasons for this 
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decision. First, there were definite difficulties if we concentrated all 
these tasks in one researc’ institute. Any individual institute had many 
problems in its own discipline that required study and it would be impossible 
to concentrate all personnel on a few research topics; yet the cooperation 

of several units could share the inadequacy of the manpower of a single unit. 
Next, these two topics had an interdisciplinary nature and the organization of 
cooperation could fully develop the strengths of the different professions 
and units. Moreover, the mobility of personnel of the research units in our 
country was relatively small and this was not beneficial to mutual exchange 
and permeation among the disciplines. The organization of participation by 
several units of different disciplines would compensate for this inadequacy 
and be beneficial to promoting the development of the disciplines. The con- 
tingent to synthesize insulin organized a cooperative unit, with the Insti- 
tute of Biochemistry, of the Chinese Academy of Sciences, the Shanghai Insti- 
tute of Organic Chemistry and the Department of Chemistry of Beijing Uni- 
versity as its three main units. The contingent to synthesize alanine tRNA 
organized a cooperative unit with the Chinese Academy of Sciences’ Institute 
of Biochemistry, Shanghai Cell Biology Institute, Shanghai Institute of 
Organic Chemistry, Institute of Biochemistry, the Department of Biology of 


Beijing University and the Shanghai Second Reagent Plant as its six main 
units. 
(2) How to organize a strong and powerful cooperative leadership? 


To guarantee that an important effort in which several units participate 


can be carried out in a cooperative and planned way for a long period 
requires a powerful leadership organization. In organizing the work of 
synthesizing insulin and tRNA, leading small groups among the cooperative 
units had been organized. Leading members were mainly technical and research 
personnel, and scientific management cadres also participated. Their main 
duties were: selection of topics; discussion and formulation of research 
designs; concrete studies of the arrangement of research plans and organization 
of personnel; investigation and supervision of the execution of policy and, 
in a timely fashion, the organization of the mutual exchange of information 
on the working situation in various cooperative units as well as the skillful 
revision of plans or work designs; and organization of small corresponding 
research units based on the research progress to concentrate on critical 
problems. 

The Chinese Academy of Sciences and the departments concerned had provided 
great support to these two research efforts and carried on the task of 
coordination among the various departments. 

2. To advocate the pooling of wisdom and the efforts of everyone 

When we decided to begin the synthesis of insulin and yeast alanin tRNA, 
such work was also just beginning in other countries. In our country, the 
majority of people participating in the work had no such past experience. 
Some of the young people lacked even the basic training in scientific re- 
search and had to learn from scratch. In order to train a scientific and 
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technical contingent to engage in the research of protein and nucleic acid, 

we adopted the mass-line work method; i.e., on the question of determining 
topics, the plan for synthesis and technical methods as well as the assign- 
ment of duties, we urged the personnel concerned who participated in that 
research to express their ideas and to speak out freely to develop enthusias- 
tic discussivuns. Drawing on collective wisdom and absorbing all useful ideas, 
the leading small groups analyzed and compared the many ideas, evaluated the 
advantages and disadvantages and finally made the decisions. On some important 
questions relating to the total situation or questions that were difficult to 
resolve, the next higher level of leadership was asked to study and make the 
decisions. On some quest‘.ons that involved different academic opinions and 
were difficult to judge for the time being, we did not reach a decision 
hastily; instead, through experimentation and comparison, we used the results 
of experiments to determine the correct answer. 


Facts have proved that the adoptiond this method had not only overcome the 
inadequacy in technical experience but also caused every individual parti- 
cipating in the work to clarify the meaning and demands of his work and 
elevate his consciousness and initiative toward the work. Thus, it also 
helped the scientific and technical personnel to grow relatively quickly. 
And because of the attention paid to the role of developing academic dis- 
cussions, it also promoted unity and mutual help among various units and 
scientific workers, enabling the cooperative relationship to persist. 


3. Arrangements of centralization and decentralization in the work 


During the research on these two topics, there was a lot of work that had to 
be carried out. Moreover, various aspects of the work were mutually inter- 
acting. Therefore, we had to pay constant attention to the relationship 

of centralism and decentralization in the work. The principle of handling 
this was that most of the work was decentralized in order to be carried out 
by various units under the unified direction of the leading small groups 
according to a unified plan. Work relating to the synthesis of the A and B 
chains in the synthesis of insulin and the synthesis and provision of 

small sections in the synthesis of tRNA was to be completed by personnel 
organized by the various cooperative units according to the division of duties 
and demand. As for work which involved the situation as a whole, was crucial 
and also required that results be obtained within a relatively short time, we 
organized combat groups with people from part or all of the cooperative 
units, and they were brought together in a certain unit to carry out the 
work. The number of people participating was dependent on the actual needs 
of the work. The work in the final semi-synthesis and total synthesis of 
insulin was actually adopted to this centralized form. In the process of 
synthesizing tRNA, based on the requirements of the work, 16 combat groups 
had been organized using the centralized format for the tasks of the linking 
of nucleotides, preparation of enzymes, linking of large sections, determina- 
tion of biological activity and total assémbly. 


27 











Judging from several combat groups, the use of the centralized format could 
concentrate superior power to break through key points and move all the work 
forward in a great step. For example, the function and results of the 16 
combat groups for the linking of nucleotide sections in determining new 
designs and the smooth development of future work was very obvious. Again, 
for example, at the final stage of the synthesis of yeast alanine tRNA, we 
decided to establish two combat groups for the synthesis of the half-molecule 
and total molecule and the determination of biological activity. After 3’; 
years of effort, we successfully realized the expected objectives of this 
item, in which the centralized format of the combat groups played an impor- 
tant role. If the work were carried out in a decentralized fashion, even if 
it could be completed, it would at least have slowed down the progress of the 
work. 


In the arrangement of centralization and decentralization, we have to pay 
attention to the two-sided question of the analysis of the topic and bring into 
play the specialty of the cooperative unit according to the characteristic 

of the work. 


4. Duties of the leader 


In general, the duties of the leader are: (1) that he must make everyone 
possess the confidence to presevere and insist on carrying out the work to 
the end and, when important problems emerge, to lead everyone to analyze 
calmly and arrive at a correct policy; (2) that as the work progresses, he 
should organize manpower in a timely fashion, coordinate the work of various 
cooperating units and constantly impose strict demands on the personnel par- 
ticipating in the scientific research work. 


During the research on the synthesis of insulin and alanine tRNA, we had 

gone through the torturous process of many investigations, failures, reinvesti- 
gations, failures and reinvestigations until success. In this process, there 
were not only many scientific and technological problems but also many 
ideological problems that needed to be resolved. Ideologically, when some 
results had been achieved, some scientific and technical workers often easily 
became complacent and lax, thereby influencing the work; when they encountered 
setbacks or unfavorable conditions, some became easily discouraged and wavered 
ideologically, thereby losing confidence. Further, since the several tens 

of scientific and technical workers from different units had been working 
together for such a long time, contradictions over this and that inevitably 
developed in the course of the work. As for the above ideological sentiments 
and contradictions that developed, the leader must promptly pay attention 

and work to resolve them so as not to hinder the progress of the work. 


At the beginning of organizing cooperation, we have to pay attention to seek- 
ing the basic unity in ideological understanding and academic opinion among 
participating units and personnel. In the whole work process, we have to 
stress bringing into play the sprit of collectivism, to advocate mutual ex- 
change of information and mutual support. At the same time, we have to pay 
attention to developing the atmosphere for academic discussion: while we have 
to give play to each individual's wisdom, we also have to give play to the 
wisdom of the collective. These are very complex and delicate tasks. 
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The research in these two topics, after a long period of cooperation, finally 
bore fruit. Here, the organization leadership played a positive role. 


Concluding Remarks 


The above introduces the conditions of the work to synthesize insulin and 
yeast alanine tRNA in our country. Judging from the most basic reasons, the 
success of these two research projects is a result of bringing into play 

the superiority of the socialist system based on our country's practical con- 
ditions. Although at the beginning of the work, our foundation was weak and 
Conditions poor, yet these were overcome and compensated for during the 

work process because of the role and superiority of organization. 


However, scientific research has its own inherent peculiarities. Whether a 
topic is suited to be accomplished through the concentration of relatively 
large forces or the adoption of major cooperation among several units is 
closely : lated to the nature of the topic and the content of the work. 
Therefo: . the decision to select a topic requires serious analysis. The 
conclu'.on of the two above-mentioned tasks, because of their final completion, 
is certainly positive. In analyzing the decision to select topics, we 
believe that there were two basic points in the conditions allowing the use 
of the method of major cooperation to achieve success: (1) their chemical 
structures were known and the objectives of the projects were clear; (2) the 
possibility of their being synthesized could basically be expected. In this 
sense, both these topics involve research of an “engineering nature.” As for 
some topics in basic research with even stronger investigative natures, the 
question as to what organizational method should be adopted to promote the 
development of work better still deserves our continued study. 


Obviously, at the same time that we are adopting this method of concentrating 
our efforts in developing the study of a certain topic, we have to reduce 
temporarily or terminate efforts for other research. In our country, with 

its weak research techniques, we have to consider very carefully, in deciding 
on topics, how to arrange appropriately and bring into play the role of 
limited efforts. It involves many complicated questions and requires a 
comparative analysis of the advantages from many angles. First, we should 
consider the degree of importance of the topics and the direct and indirect 
impact which its anticipated completion will bring, that is to say, whether 
the scope of development it may promote will bring about the beginning of 
research in a certain area at an even higher starting point. At the same 
time, we should also analyze carefully from the perspective of the distribu- 
tion of the total development of science because scientific research is a 
comprehensive system and the prominence of key points and the development of 
scope are complementary. To handle this dialectical relationship correctly 
is a very important question in scientific policy. This also requires an 
in-depth study in the future. 
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Biochemistry 


AUTHOR: WU Jutan [6762 5418 3389] 
WANG Wenfang [3769 2429 5364] 


ORG: Both of Biochemical Plant of Institute of Biophysics, Chinese Academy 
of Sciences 


TITLE: “Isolation and Purification of Two Restriction Endonucleases, 
Bgl I and Bgl LI" 


SOURCE: Beijing HUAXUE SHIJI [CHEMICAL REAGENTS] in Chinese No 4, 28 Aug 83 
pp 247-248 


ABSTRACT: Isolation and purification of two highly specific group II 
endonucleases, Bgl I and Bgl II, from Bacillus globigii are reported. P ll, 
the cellulose phosphate product of the Whatman Company, is used, along with 
agarose, lysozyme, etc., made in China to obtain the highly pure products, 
containing no exonuclease. Processes used in preparing the extract solution 
and purifying the enzymes are described. Bgl I is isolated at the potassium 
phosphate density of 120-160 mM [millim oles] and Bgl II at 10-95 mM, some- 
what different from the conditions reported by Patricia J. Greene, et al. 
The productivity of Bgl I is 5,000 u/35 g of Bacillus and that of Bgl II, 
7,100 u/35 g. The ADNA digesting electrophoretograms are bascially the 
Same as those reported by Duncan, et al. After being stored for half a 

year at a low temperature (4°C), the dry A DNA powder shows no sign of 
deterioration. More than a dozen organizations, including Wuhan and 

Beijing Universities, are now being supplied with both enzymes for use in 
their laboratories. 
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Hematology 


AUTHOR: ZHANG Junhui [1728 0689 1920] 
ORG: Hematologic Research Division of Zhejiang Medical University 


TITLE: "Determination of DNA Content in Acute Leukemic Cells With the 
Spectrophotomicroscope and Its Clinical Significance 


SOURCE: Tianjin ZHONGHUA XUEYEXUE ZAZHI [CHINESE JOURNAL OF HEMATOLOGY] in 
Chinese No 4, 1983 pp 214-216 


ABSTRACT: In the determination of DNA content in the nuc eus of leukemic 


cells in 28 cases of acute leukemia with the spectrophotomicroscope, the DNA 
content in all cases was found to be increased in various degrees, the 


majority of them being polyploids. In these cases, DNA distribution was 
deviated from the normal, as compared with the DNA content in the nucleus 

of leucocytes in 17 normal controls, which remained at normal level between 
diploid and triploid, and was distributed in a normal manner. The differ- 
ence between these two groups was distinctive. The DNA content of leukemic 
cells decreased significantly and turned toward normal in remission cases 
after treatment with HOAP for a week, 5 cases being of acute monocytic 
leukemia and 5 cases of myelocytic leukemia. It was suggested that this 
method may possess prognostic significance for chemotherapy in acute leukemia. 
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Nuclear Physics 


AUTHOR: WANG Shicheng [3769 0013 2052] 
CUI Huanhua [1508 3183 5478] 


ORG: Institute of High Energy Physics 


TITLE: "a Spectrometer Using Cellulose Acetate Nuclear Track Detector Made 
in China" 


SOURCE: Beijing GAONENG WULI YU HEWULI [PHYSICA ENERGIAE FORTIS ET PHYSIC 
NUCLEARIS] in Chinese No 5, 1983 pp 633-638 


ABSTRACT: By using the method of etching tracks from the reverse side of a 
plastic SSNTD, the cellulose acetate SSNTD made in China can be used for a 
a spectrometer. The energy resolution for a particles of 5.31-8.78 MeV is 
in the region of 66-90 keV. A formula to obtain the a particle ranges in 
cellulose acetate SSNTD is given. The a particle ranges in it have been 
measured and compared with the calculated ranges. 


CSO: 4609/17 
AUTHOR: ZHAI Pengji [5049 7720 3444] 
KANG Tiesheng [1660 6993 4563] 
ZHANG Zhiyao [1728 1807 1031] 
ORG: Institute of High Energy Physics, Academia Sinica 
TITLE: "An Excellent Chinese-Made Polycar Bonate SSTD" 


SOURCE: Beijing GAONENG WULI YU HEWULI [PHYSICA ENERGIAE FORTIS ET PHYSIC 
NUCLEARIS] in Chinese No 5, 1983 pp 649-656 


ABSTRACT: The etching behaviors of registering the 4 particles and the 
fission fragments tracks and the annealing effects on them were studied and 
compared in three types of polycarbonate Chao-yang No 1, Lexan and Makrofol-E, 
using NaOH, KOH and KHC (a mixed solution of KOH, H,0O and C,Hs0OH). 


Our results reveal that the Chao-yang No 1 has both advantages of Lexan and 
Makrofol-E and is a Chinese-made SSTD in high quality. 
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Preventive Medicine 


AUTHOR: SHEN Songyun [3088 2646 4596] 


ORG: Shanxi Medical College, Taiyuan 
TITLE: “Toxicity of Cyolane™ 


SOURCE: Beijing ZHONGHUA YUFANG YIXUE ZAZHI [CHINESE JOURNAL OF PREVENTIVE 
MEDICINE] in Chinese No 4, 1983 pp 216-218 


ABSTRACT: Cyolane, which was synthesized by Shanxi Chemical Fertilizer and 
Pesticide Research Institute, China, is a new organophosphorus insecticide. 
It is a broad spectrum insecticide and can also be used for seed treatment. 


The median lethal dose LDs, of mice, rats and golden hamsters by oral route 
was 75.6, 36.9 and 68.1 mg/kg body weight respectively. 


The results showed that Cyolane had no teratogenic effect at the dosages 
used. It was observed that some features developed subcutaneous hematomata 
and at dosage of 1/20 LDso, the incidence was as high as 41 percent. It was 
suggested that this insecticide could influence the vascular system during 
embryo development. No difference was observed in bone marrow chromosome 
aberration analysis in rats between tests and control groups. The result of 
Ames test was negative. 


The recovery of cholinesterase activity, which was inhibited by organophos- 
phorus, occurs at different rates depending on the compounds used. The recov- 
ery rate of Cyolane was found to be relatively fast. Experimental administra- 
tion of atropine and 2-PAM immediately after giving Cyolane showed that these 
drugs were effective antidotes for Cyolane poisoning. 


In chronic poisoning threshold level of 0.92 mg/kg body wt. for Cyolane and a 
no effect level of 0.46 mg/kg body weight was established. 


CSO: 4009/16 END 
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NATIONAL DEVELOPMENTS 


SCIENCE ASSOCIATION OUTLINES MAJOR TASKS 
OW171333 Beijing XINHUA in English 1205 GMT 17 Nov 83 


[Text] Beijing, November 17 (XINHUA)--More than 1.1 million members of 
the China Association for Science and Technology were urged to work to catch 
up with world advanced levels in science and technology. 


Pei Lisheng, vice-president of the association, was addressing its 1983 
working conference here today. He said, China should skip over some tradi- 
tional stages of industrial development and adopt the latest results in 
computer science, lasers, new energy sources and materials research and 
bio-engineering. 


The vice-president said that academic activities of the societies under 

the association should focus on predicting the development of science and 
technology in 2000. Efforts should be concentrated on research on key scien- 
tific and technical problems and timely suggestions should be made to the 
party and the government. 


He stressed that more attention should be paid to work on popularizing 
science and technology. Scientists and engineers should make particular 
efforts to help small and medium-size enterprises raise technical and 
management levels as well as economic efficiency. 


According to the State Statistics Bureau, more than 10,000 state-owned sma)l 
and medium-size enterprises suffered losses in 1982. The total deficits 
reached 3,900 million yuan, accounting for 81.8 percent of the country's 
total deficits of state-owned enterprises. 


Pei Lisheng said that the association will work to popularize micro-compu- 
ters, a key for the realization of a revolution in management and technology. 


The societies under the association will begin to invite overseas members 
or council members, the vice-president said. 


He disclosed that the association would call its third national congress 
next year. 


cso: 4010/13 








NATIONAL DEVELOPMENTS 


SCIENTISTS URGED TO ADVISE IN CONSTRUCTION 
OW200631 Beijing XINHUA Domestic Service in Chinese 1608 GMT 17 Nov 83 
[Artitle by reporter Yang Huimin] 


[Excerpts] Beijing, 17 Nov (XINHUA)--Pei Lisheng, vice chairman of the 
China Association for Science and Technology, said that, aside from handling 
routine affairs, the primary task of the association and its affiliated 
societies and all other associations for the promotion of science and tech- 
nology is to serve the state as advisers in economic construction. 


Speaking at the work conference of the association, which is still in ses- 
sion, Pei Lisheng said that this task should be accomplished through academic 
exchange, dissemination of science and technology and providing consultative 
services. 


Pei Lisheng added that scientific and technological associations and societies 
at all levels should serve as the party's assistants in exercising leadership 
over scientific and technological work, and serve as scientific and techno- 
logical advisers to the party and the state. The first and foremost require- 
ment in playing this advisory role is to understand the key scientific and 
technological issues the party and the government are most interested in, 

and then to study these issues thoroughly and put forward consultative 
proposals for the leading departments' reference. 


Pei Lisheng said that the equipment of many factories and mines in our 
country today is outmoded, their technology out of date, their operation 

and management inefficient, the technical cadres not fully competent, and 

the workers not technically proficient. Because of this, he said, the quality 
of their products is low, consumption of resources is high and losses are 
serious. Because the China Association for Science and Technology has many 
qualified personnel in many branches of learning, it not only can give useful 
assistance to a large number of medium-sized and small enterprises in spe- 
cialized fields, but it can also help many specialized trades to combine 
efforts to tackle what cannot be resolved by one or two branches of study. 


Commenting on the association's operation in disseminating science and tech- 
nology in the rura! areas, Pei Lisheng said: Many new situations and new 
things have appeared in the countryside where great changes have taken place 











because of the transition of agricultural production from a traditional and 
self-sufficient or semiself-sufficient system into a modern one capable of 
producing commercial goods. In view of the new trend of agricultural eco- 
nomic development and the peasants' need of scientific and technological 
knowhow, the associations for the promotion of science and technology in 

all localities must mobilize their professional scientists and technicians 

to work together with traditional specialists and skilled workers and crafts- 
men in disseminating ell kinds of agricultural techniques and knowhow in 

the cura! areas in accordance with the specific conditions in the various 
localities and trades. 


Pei wcisheng also urged the comrades of the association and its affiliated 
societies to join the comrades of theoretical and literary and art circles 
in eradicating and guarding against spiritual pollution in the ideological 
sphere. He said: The development of our academic activities and the dis- 
semination of science during the past several years have basicaliy been 
sound, and they have contributed to the building of the two civilizations. 
But there is also the problem of spiritual pollution. This is primarily 
becuase certain science fiction and popular scientific publications, in the 
name of propagating scientific knowledge, have been disseminating the idea 
of ghosts, pornography and antiscientific fantasies; some have even used the 
opportunity to attack the party's leadership and the socialist system. Pei 
Lisheng said that the popular scientific publications sponsored by the various 
associations for the promotion of science and technology must focus their 
work on propagating the building of the two civilizations and serve the educa- 
tion of workers and peasants in general and scientific knowledge and produc- 
tion knowhow. 


At the opening ceremony yesterday Zhou Peiyuan, chairman of the China 
Association for Science and Technology, announced that, in acccrdance with 
the guideline of reforming the central administrative organs, the China 
Association for Science and Technology reorganized its leading party group 
and reinforcedits secretariat. He said that Bao Yishan [7637 1150 3790] 
had been apyointed secretary of the association's leading party group and 
permanent secretary of its secretariat, and that other new members of the 
leading party group and its secretariat were Li Baoheng [2621 1405 1854], 
Zhang Guanghou [1728 1639 0624] and Wang Mailin. 


CSO: 4008/76 








NATIONAL DEVELOPMENTS 


ZHANG JINGFU SPEAKS ON TECHNICAL PROGRESS 
O#230356 Beijing XINHUA in English 1835 GMT 21 Nov 83 


[Text] Beijing, November 21 (XINHUA)--China must rely on technical progress 
for its economic growth, Zhang Jingfu, state councillor and minister of the 
State Economic Commission, told a national working conference on promoting 
technical progress here today. 


The conference is aimed at developing new products and improving quality. 


All industrial departments must work out programs for technical progress 
and reach advanced international levels as quickly as possible, Zhang said. 


New regulations will come into effect next year setting higher prices for 
top-quality products and denying production licenses to inferior goods, he 
added. 


Lu Dong, vice-minister of the State Economic Commission, told the conference 
that most Chinese products lagged behind international standards for quality. 


Only 10 percent of the machine building industry's products had reached 
advanced international levels of the 1970's or early 1980's, and new designs 
made up only three percent of total production each year, he said. Foreign 
countries were able to turn out rolled steel from 90 percent of each tor 

of steel ingots, while the rate in China was only 80 percent, he added. 


lu urged enterprises to adopt modern, scicntific management methods to promote 
technical progress. He also called for more attention to technology transfers 
from between China and other countries, between research institutes and enter- 
prises, between coastal areas and inland regions and between military and 
civilian industries. All large enterprisec should set up product design 

and technology research institutes, and major trades should establish their 
own technical development centers. One-third or more of China's technical 
personnel should be plunged into work on technical progress, Lu added. 


More than 300 people from economic, foreign trade, financial and banking 
circles attended the conference's opening session today. 


CSO: 4010/16 








NATIONAL DEVELOPMENTS 


FANG YI URGES SCIENTISTS TO STUDY WORLD TRENDS 
OW162333 Beijing XINHUA in English 1646 GMT i6 Nov 83 


[Text] Beijing, November 16 (X"NHUA)--State Councillor Fang Yi called here 
today .that the China Association for Science and Technology should organize 
its scientists and engineers to make deeper study of the world trend of 
science and technology development and China's counter-measures. 


Fang Yi, who is also minister of the state Science and Technology Commission, 
said at the opening ceremony of the 1983 work conference of the China 
Association for Science and Technology that the study is aimed at providing 
scientific basis for the party's Central Committee and the State Council 

in deciding national economic strategy and technical policy. 


The state councillor stressed that attention should also be paid to intel- 
lectual development. While strengthening work on nationwide popularization 
of scientific knowledge, efforts should also be made to help scientists 

and engineers update their learning. 


Zhou Peiyuan, chairman of the association, presided over the opening cere- 
mony. 


The conference will concentrate on the association's organizational buildup, 
academic exchange, scientific consulting services. 


Attended by more than 200 people, the conference will run through November 
24. 


cso: 4010/13 





APPLIED SCIENCES 


"YUN 10° AERODYNAMIC MODEL, FULL-SCALE TESTS DEPICTED 


Beijing GUOJI HANGKONG [INTERNATIONAL AVIATION] in Chinese No 10, 5 Oct 83 
inside front and back covers 


[Photographs and captions] 


+ Model being subjected to low- 
speed wind tunnel test. 





Fullescale model used in 
wind tunnel for flutter tests. 
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APPLIED SCIENCES 


NATION DEVELOPS ITS FIRST ELECTRON IRRADIATION ACCELERATOR 
Shanghai WEN HUI BAO in Chinese 21 Aug 83 p 1 


[Text] China's first high-frequency, high-voltage, high-power electron 
irradiation accelerator has been developed recently by the Shanghai 
Xianfeng [Vanguard] Electrical Machinery Plant. In an evaluation meeting 
held yesterday, experts from all over the country gave the device a very 
high rating. 





China's first high-frequency, high-voltage, 
high-power electron irradiation accelerator. 


This accelerator can provide a strong [electron] beam current with great 
irradiation capability. A tremendous source of high-frequency radiation, 
the accelerator can be utilized for radiation chemistry and radiation 








processing. Used for irradiating cables, it can greatly enhance the cable's 
ability to resist temperature [extremes] and improve its insulation capa- 
bilities, so that plastic may be substituted for lead. In addition, it has 
a broad range of applications in rubber radiation vulcanization, plastic 
foam, coating solidification [hardening paint, etc.], radiation steriliza- 
tion, irradiating foodstuffs, etc. Today, no such equipment exists in China 
and only a very few manufacturers abroad are making them. 


The accelerator has been developed and manufactured by the Shanghai Xianfeng 
Electrical Machinery Plantwith participation by the Shanghai Nuclear Research 
Institute of the Chinese Acedemy of Sciences, which handled the designs and 
the simulation tests, and the Shanghai Electric Cable Plant, which assisted 
in the debugging work. Scientific research personnel spent 8 years on the 
accelerator's high-frequency, high-voltage rectifier, the high-flow electron 
gun, the acceleration tunnel, the scanner system, the target windown, etc., 
and the research end development of other key components. 


CSO: 4008/64 
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APPLIED SCIENCES 


FIRST USE OF GEOPHYSICAL METHODS TO SURVEY OFFSHORE PLACER DEPOSITS REPORTED 
Gyangzhou NANFANG RIBAO in Chinese 17 Jul 83 p l 


[Text] Recently, the South China Sea Geological Survey Command of the Minis- 
try of Geology and Minerals, with help given by the CCOP of the UN's Economic 
and Social Commission for Asia and the Pacific, conducted a large-scale coastal 
survey of placer deposits using the geophysical prospecting vessel "Fendou No 
4." Conducted along the shores of Honghai Bay on the east coast of Guangdong 
Province, the survey completed its scheduled tasks on 10 July. 





A technician aboard the geophysical prospecting vessel "Fendou No 4" using a 
fathometer to map the topography of the seabed. 


This marks the first time China has made use of geophysical methods to con- 
duct an offshore survey of placer deposits. The technology used in this 
survey involved shallow-layer seismic reflection sections taken at various 
[seismic] focus points to determine the distribution of seabed deposit layers; 
the use of fathometers and sideband sonar to map the topography of the seabed; 


ll 








magnetic measuring methods to survey seabed magnetic fields; surveys by sonar 
buoys and collection of samples of the parent ores. 


This historic month-long effort to survey placer deposits has yielded a 


wealth of data on geophysical prospecting. Today, these data are being or- 
ganized and processed. 


The materials gathered over the several-thousand-kilometer survey of Honghai 

Bay not only provide an extremely valuable basis for research in offshore 

placer deposits, but also furnish a wealth of experience for the geological a 
surveys [that will be necessary for the] future development of the continen- 

tal shelf and coastal harbors. 


CsO: 4008/8 





APPLIED SCIENCE 


CESSNA ‘CITATION {1' AIRPLANE 


Beijing HANGKONG ZHISHI /AEROSPACE KNOWLEDGE MAGAZINE/ in Chinese No 10, Oct 83 
pp 10-11 


/Article by Li Benshun /2621 2609 7311/ 7 


/Text/ Early in 1980, China decided to import three "Citation II" airplanes 
from the Cessna Airplane Co of the United States. The airplanes were delivered 
to this country by mid-June of 1982. After more than 1 year of service, the 
performance of these airplanes has proved to be quite satisfactory. 


The "Citation II" is a multipurpose, medium-range, small transport airplane 
developed in the 1970's. It is lightweight and very easy to maneuver; it has 
the nickname “airborne Pullman" for its comfortable accommodations. Because of 
its versatility, it has been one of the most popular products of the Cessna 

Co. Up to the present, more than 1,100 airplanes have been produced, and they 
are used by more than 40 countries and regions. Production of this airplane is 
expected to continue. As a passanger plane, the "Citation II" can carry 8-12 
people; it can also be used for business by heads of state or high-level govern- 
ment officials, or as a pleasure plane, ocean patrol plane, rescue airplane, 
trainer airplane, or used for geological exploration, aerial photograph, etc. 


Compared with other airplanes of its class, the "Citation II" has the following 
unique features: 


Long range. It has a maximum range of 3,400 km; in other words, it can fly 
from Beijing to Urumqi without stopping. 


High ceiling. Its service ceiling is 13,100 m. Its cruising altitude is 
generally around 10,000m-12,000 m, and is relatively unaffected by weather 
conditions. In certain parts of China's Chang Jiang region, summer thunderstorm 
activities generally take place between the altitudes of 6,000 to 9,000 meters, 
causing difficulties for some airplanes to pass through the storm. However, 
this airplane can use its weather radar to determine the bearing, distance and 
intensity of the storm region and show the information on the screen. Since its 
maximum detection range is 370 km, it can easily fly around the storm rezion. 


iobility in velocity variation. From an altitude of 5 m to 13,100 m, its velocity 
can change from 200 km per hr to more than 700 km per hr. 
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Passenger comfort. Because of the tail-mounted engines, the noise level in the 
passenger cabin is greatly reduced. According to regulations, the allowable 
noise level for this type of airplane is 93 dB during takeoff and 102 dB during 
land; however, the "Citation II" has a noise level of only 79 dB during takeoff 
and 89 dB during landing. Therefore, the cabin is relatively quiet, and the 
pilot and passengers suffer less fatigue. The airplane is also equipped with 
a good air-conditioning and pressurization system; regardless of the altitude 
and the changing seasons, the cabin temperature can be maintained between 18°C 
and 20°C. Also, during rapid ascent or descent, the cabin pressure changes 
slowly and uniformly; passengers will not feel pressure in their ears. 


Good fuel economy. The airplane uses two fuel-efficient JT15D engines; at an 
altitude of 13,000 m, the fuel consumption is 385 kg per hour. 


Good takeoff and landing characteristics. In particular, it has good stability 
while rolling on the runway, and is little affected by side wind; also, since 
the wing is only 0.5 m from the ground, the lift of the airplane is greatly 
increased during takeoff due to pronounced air-cushion effect. In addition, 
because the engines are equipped with thrust reversers, the landing distance 
can be reduced by 50 percent. 


Simple maintenance. The airplane requires very little preflight or postflight 
ground maintenance work. Except for refueling, almost no other support work is 
necessary. The engines are easy to start and require no external power source; 
they can be started using the onboard batteries for 30 seconds. This enhances 
the utilization rate of the airplane. 


The "Citation II" has one JT15D-4 turbofan engine on each side of the tail 
section. The engine produces 1,134 kg of thrust, and is manufactured by the 
Pratt and Whitney Co of Canada. The airplane has an all-metallic structure, 
and uses a high-aspect ratio, cantilever-type single wing with a stright and 
trapezoidal shape. It has a semirigid fuselage, a cantilever tail structure, 
and a tricycle-type landing gear. The wing is tilted upward, with a dihedral 
angle of 4°. Both the horizontal and vertical tails are of trapezoidal design; 
the horizontal tail has a rather high dihedral angle of 9° to minimize the effect 
of the engine exhaust impinging on the horizontal tail. The cockpit has two 
seats for the pilot and the copilot. The windshield is larger than most used 
on commercial airplanes; the field of view extends 340° from left to right. 
The airplane also has advanced communication, navigation and radar equipment. 
The monitoring, warning and switching operations of all the systems on the 
airplane are automated, which greatly reduces the number of tasks performed by 
the pilot during flight. 


The "Citation" airplane has three different models. Model I is the basic model. 
Model II is developed from model I; the main difference being longer and wider 
wing span and fuselage, larger number of passenger scats (increased from 5 to 
12), increased engine thrust and fuel capacity, and increased takeoff weight. 
Model III is drastically different from the others; it has swept wings and 
swept T-shape tail section. The airplane performance is also quite different; 
for example, its service ceiling is 15,000 m, and its cruising speed approaches 
the speed of sound of the isothermal layer, which is 1,000 km per hour. 
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Technical Data of the “Citation II" Airplane 


length 

wing span 

height 

wing area 

main wheel base 

front to rear wheel base 

maximum takeoff weight 

maximum landing weight 

empty weight 

maximum payload 

initial climb rate 

single-engine climb rate 

service ceiling 

single-engine service ceiling 

maximum range 

maximum speed at level flight 

maximum cruising speed 

takeoff distance (to an altitu“e 
of 15 m) 

distance (from an altitude 
of 15 m to the 
stopping point) 


landing 


3012 


cso: 4008/33 
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14.4 m 
15.8 a 
4.51 m 

30 sq m 
5.36 m 
5.55 m 
6,033 kg 
5,760 kg 
3,161 kg 
1,724 kg 
18 m/sec 
4.9 m/sec 
13,100 m 
7,010 m 
3,400 km 
713 km/hr 
680 km/hr 
911 m 


692 m 











APPLIED SCIENCES 


SCIENTISTS MAKE ADVANCES IN APPLIED FRACTURE MECHANICS 
OW240012 Beijing XINHUA in English 0800 GMT 23 Nov 83 


[Text] Beijing, 23 November (XINHUA)--China has made remarkable advances 
in applying fracture mechanics for such large structures as ships, railway 
cars, storage tanks, pressure vessels, and rocket casings, according to 
the current Beijing International Symposium on Fracture Mechanics. 


Cracks were discovered in a rotor of a 300,000-kilowatt steam turbine of 

a power plant in 1974. The 4.7-meter-long rotor is 1 meter in diameter. 
Usually, such a flawed rotor has to be replaced, though it will cause major 
economic losses. 


Engineers and scientists of the Institute of Mechanics under the Chinese 
Academy of Sciences and several other units made many experiments and cal- 
culations by applying fracture mechanics. They concluded that the turbine 
was still workable and predicted the flaw allowance and operational life. 


The failure of pressure vessels in general causes serious losses. China 
has in recent years inspected some hundreds of pressure vessels used in 
different industries. If cracks are discovered, the residual strength and 
crack propagation life are evaluated by fracture mechanics. 


Thousands of circular cracks along the longitudinal welded seams were dis- 
covered in six synthetic ammonia reactors, each of which was 10 meters in 
diameter and 14 meters long. 


The General Machinery Research Institute based in Anhui Province and several 
other units concluded that the vessels could be used for some time yet. 


Other safety assessment of high-pressure vesrels conducted by the institu- 
tions include a high-pressure boiler of 18 meters in diameter and four 
spherical storage containers, each with a capacity of 200 cubic meters. 
Most of the inspected vessels were allowed to continue operating for many 
years, but they are inspected periodically. This has saved millions of 
yuan. 


After travelling approximately 300,000 kilometers, many locomotives and 


railway vehicles have 2 to 3 millimeter deep tranverse cracks on their shafts. 
In order to ensure operational safety, these flawed shafts used to be replaced. 
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In recent years, Chinese scientists have found that the crack pruopagatior 
rate is very low when the initial crack depth is less than 7 millimeters. 
In this case, the vehicles can operate safely. Further study showed that 
when a locomotive with a cracked shaft with an initial crack depth of 2 

to 3 mm travels about 300,000 kilometers more, the depth is still less than 
} mm, the danger point. This suggests that the service life of the shaft 
can be doubled. 


cso: 4010/15 


18 








APPLIED SCIENCES 


SCIENCE OF FRACTURE MECHANICS APPLIED TO OLDER AIRCRAFT 
OW241154 Beijing XINHUA in English 0851 GMT 24 Nov 83 


[Text] Beijing, 24 November (XINHUA)--The science of fracture mechanics 

is being applied in the development of new aircraft and in inspection of 
older aircraft, according to Professor He Qingzhi, executive council member 
of the Chinese Society of Aeronautics and Astronautics. 


Professor He Qingzhi, who is attending the current Beijing International 
Symposium on Fracture Mechanics, spoke with XINHUA reporters today. 


In the early phase of the structure design of Y-10 transport aircraft in 
1970, he recalled, China decided to use the damage tolerance design philoso- 
phy, which had just been introduced in aeronautical engineering. In the 
past ten years or so, studies and investigations based on this have resulted 
in a quite high safety coefficient for the Y-10 aircraft. 


In 1973, serious cracking was encountered on the welded structural parts 

of landing gear on some aircraft, the professor said. A special technical 
group was set up to study the problem. After 2 years work, the group found 
that the cracked parts could be re-welded several times without appreciably 
changing the fracture toughness of the material provided appropriate welding 
technology was used. 


Professor He Qingzhi said that in recent years, small radial cracks of about 
O.2 millimeters in length were found near the windows of some cargo planes. 
Using fracture mechanics, scientists concluded that the resiauial life of 

the cracked parts was not less than 9,000 flight hours. Specified overhaul 
intervals are 6,000 flight hours, so the planes could be flown safely for 
this period. 


The Xian Aircraft Company and the Aeronautical Structural Strength Research 
Institute are setting up a test program on the primary structure of older 
planes designed before the damage tolerance design philosophy was introduced. 
So far, their tests have shown that the structure of the main wing spar 
fulfils the requirements of residual strength and operational life, the 
professor said. 


cso: 4010/15 
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LIFE SCIENCES 


BACKGROUND TO PRC'S SYNTEHSIS OF INSULIN AND ALANINE TRNA REPORTED 
Beijing ZIRAN BIANZHENGFA TONGXUN in Chinese No 4, Aug 83 pp 19-24 


(Article by Hu Yongchang (0657 3057 2545), Jiang Chengcheng (5592 2052 1004), 
Luo Deng (5012 4098) and Huang Aizhu (7806 1947 3796): “Decision-making and 
Organization Concerning the Total Synthesis of Insulin and Alanine tRNA™/ 


[Text] Preface 


In 1958, our scientific workers began the total synthesis of bovine insulin 
and in the autumn of 1965, for the first time anywhere, achieved success. 
Following that, another contingent was organized in 1968 to begin research 
on the total synthesis of yeast alanine tRNA. After 13 years of effort, it 
was completed in 1981. 


The success of these two research efforts brought our country into the world's 
advanced ranks in the field of the synthesis of biological macromolecules. 
We were highly acclaimed and praised by scientists in and outside our country. 


This essay attempts to analyze and study the decision-making process and 
organization of the way in which a country such as ours, under conditions 
of relative scientific backwardness and weak research foundations, led and 
organized the accomplishment of these two important research tasks. 


Decision-making in the Selection of the Topic and Historical Background 


In 1956, our country formulated "An Outline Plan for the Development of 
Science and Technology from 1956-1967." This plan fully reflected the urgent 
desire of scientific workers who demanded that our country’s backwardness in 
science and technology be changed as quickly as possible. It inspired them to 
work with a will to make the country strong and gave them the confidence and 
determination to march toward modern science. In this plan, research in the 
structure, function and synthesis of protein and nucleic acid was listed as 

1 of the 12 key problems in “The Research of Certain Basic Theoretical Ques- 
tions of Modern Natural Sciences." 


Protein is an important basic material in living organisms. It is closely re- 
lated to a series of important biological phenomena in the living organism 
such as growth, development, biological catalysis, metabolism, respiration, 
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movement and immunity. At that time, there had been a lot of study in foreign 


countries in the structure and function 
foundation was relatively weak. In the 
the regime, biochemical research in our 
such tasks as nutritional analysis; the 
of certain enzymes; and metabolism. It 
the respiratory enzymatic chain system; 


of protein, but in contrast, our 
early period after the founding of 
country had placed more emphasis on 
separation, purification and function 
was only later that work related to 
the separation, purification and 


chemical nature of protein; the formation of amino acids and structure of 
protein; and the synthesis of small peptides developed. Although progress was 
not slow, yet judging from the total situation--whether in the research 
contingents, on the technical level, or in equipment and conJditions-—-there was 
a ccasiderable gap when compared with foreign countries. In oider to change 
this backwardness, everyone believed that, besides carrying out full-scale 
preparation, they should organize to concentrate their efforts on addressing 
certain foremost topics in basic research in contemporary biological science 
so as to elevate some of our sciences gradually to advanced world levels. 

The completion of this kind of research topic with such momentous significance 
and a relatively high degree of difficulty was beneficial to the steeling and 
training of scientific and technical contingents and the elevation of their 
confidence in climbing peaks in science and, at the same time, would have 
relatively great influence on and promote the development of all scientific 
research work, 


After more than 2 years of ample discussion, investigation and preparation, 
our scientific workers began in 1958 the research in the synthesis of insulin. 
The specific reasons were: first, because of the important role occupied by 
pretein in life activities, the total synthesis of protein must have important 
theoretical and scholarly significance. Insulin was the only protein with a 
known chemical structure at that time and it plays an important regulatory role 
as a hormone in the bodies of living organisms. Second, research on biologi- 
cally active material generally requires separation, purification, crystalli- 
zation, which leads to an analysis of chemical structure, which in turn leads 
to synthesis and, based on applied or scholarly objectives, the transformation 
of its structure so as to realize its practical application or to etudy the 
relationship between its structure and function. Judging from this, the 
synthesis of protein must be one of the developmental trends of the next step 
in biochemical and organic synthesis research. Third, on this very problem 

of “synthesis,” we were not that far behind our international colleagues (at 
that time, the international standard for the synthesis of polypeptides was 
the melano-stimulating hormone of the 13th peptide, and we could already 

sy: .hesize the growth-stimulating hormone of the 9th peptide). Moreover, our 
country had definite qualifications as far as synthetic chemistry was con- 
cerned. Should we select the synthesis of insulin as our research objective, 
if only we could concentrate our efforts and through our will to work hard, 

we might not only catch up with our international colleagues in the field of 
protein synthesis, but, building on this foundation, the work would certainly 
give impetus to a related series of research such as the separation, purifica- 
tion and crystallization of protein and the analysis of its scructure and 
functions. The development of this work in the next 20 years or more proved 


our evaluation and selection to be correct. 











Research in the synthesis of tRNA was proposed immediately afier the success 
of the total synthesis of insulin. Im the 2 years from 1966-13968, scientific 
and tectmical personnel of our country carried out many discussions on the 
design ard planning of work after the total synthesis of insulia. Everyone 
knows that nucleic acid plays a decisive role in the storage, duplication 

and manifestation of a living organism's genetic information and in a series 
of important biological phenomena such as growth, reproduction, heredity 

and variation. At the same time, according to international trends in 
biological macromolecule research after the flourishing of reserve in insulin, 
nucleic acid research had also become a very active field. It was therefore 
proposed that besides the further development of research in the structure and 
functional relationship of protein and the basic and applied research of 
protein and the synthesis of polypeptides, another contingent should be 
organized immediately to begin research in the synthesis of nucleic acid. 


In our country, the research in nucleic acid began even later and the founda- 
tion was even weaker. In the 1950s, there was only some combined research in 
tumors and the metabolism of nucleic acid and a few research projects on 

the enzymes related to nucleic acid. Although there had been relatively 

rapid development in the 1960s, there is now a definite foundation for the 
separation and purification of nucleic acid with a preliminary analysis of its 
physical and chemical nature and structure as well as some work being 

carried out on the biological synthesis of protein and the structure and 
function of tRNA. Yet when compared with international advanced levels, we 
were still far behind. In order to step up the pace of nucleic acid research 
under these conditions, if we could fully utilize our successful experience 
and superiority in the synthesis of insulin to develop nucleic acid 

synthesis research further, we would not only achieve a breakthrough on 

this point but might also, as in the case of the synthesis of ;<otein, help 
to promote the development of nucleic acid research in cur country. Based on 
a camplete analysis of various advantages and disadvantages, our scientific 
workers selected from the six nucleic acids whose chemical structures were 
known at that time the yeast alanine tRNA as the target for synthesis. 


From the end of the 1960s and the beginning of the 1970s, foreign colleagues 
had already achieved marked progress in the chemical synthesis of DNA and the 
accelerated synthesis of enzyme; in particular, since the breakthrough in 

the sequential analysis of DNA and the rise of genetic engineering, the 
synthesis of DNA had received even greater attention. Therefore, in the course 
of our work to synthesize nucleic acid, there were people who suggested that 
we shift our efforts to the synthesis of DNA. But the scientists participating 
in the work believed that through the synthesis of DNA and genes was very 
meaningful and that the synthesis of RNA was even more difficult because of 
the additional functional nodule in nucleic acid, yet not only did the synthe- 
sis of tRNA have its own special meaning, but after the completion of synthe- 
sis, the experience and techniques of the synthesis of RNA could be trans- 
ferred to use in the synthesis of DNA. This would be even more beneficial in 
promoting the development of basic and applied research in the field of 
nucleic acid. Therefore, it was decided to persist toward the completion of 
this research, 


PO 
AQ 





Project Design and Work Plan 
1. Clarification of the standard of synthetic products 


Both bovine insulin and yeast alanine tRNA are biological macromolecules 
which possess specific biological functions. How can their total synthesis 
be considered to have been realized? There is the question as to what 
indicator should be used as the evaluation standard. Our scientists believed 
that the evaluation standard for the synthesis of a biological macromole- 
cule should be that the synthetic product must possess the identifical 
chemical structure and biological functions as the natural substance. Based 
on this standard, during the design of the project to synthesize insulin, 
from beginning to end the point of departure had always been the synthesis 
of a product with a complete structure, and the route to producing other 
synthetic substances similar to insulin had not been considered. During the 
synthesis of yeast alanine tRNA, we did not use the common nucleotide in 

the molecule; instead, they were all synthesized according to the natural 
structure. As for the final synthetic product, strict standards were pro- 
posed for chemical evaluation and determination of biological activity. 


The total synthetic and semi-synthetic products of crystalline bovine insulin 
and yeast alanine tRNA obtained in our country possess not only totally con- 
vincing data for many kinds of chemical evaluation but also the complete 
identical biological activities as the natural substance, thereby proving the 
identity between the synthetic and naturel substances. 


2. The search for and determination rf the strategy of synthesis 


What kind of strategy of synthesis should be adopted was the common crucial 
question that had to be solved first at the beginning of the work to syn- 
thesize insulin and alanine tRNA. 


(1) On the strategy to synthesize insulin, we could choose between the two 
methods of chemical synthesis and accelerated synthesis of enzyme. There 

were also two strategies in chemical synthesis: (a) the strategy of first 
synthesizing the A and B elongated peptide chains and then joining them to- 
gether with disulphide linkages; (b) first to synthesize two peptides in the 
shape of the word "I" and then rejoin them. Which strategy should be adopted 
This could be answered only through experimentation. Our scientific workers 
adopted the method of "writing in reverse," i.e., they tried to split up the 
disulphide linkages of natural insulin, turning them into two peptide chains 
with no biological activity, and then attempted to rejoin them with proper 
methods. If this reconstitution were successful, it showed that only the A and 
B chains needed to be synthesized and with proper handling, insulin with bio- 
logical activity could be reconstituted. Based on this decision, they boldly 
experimented while they also analyzed the weaknesses of their predecessors’ 
work to avoid making the same mistakes. After more than 600 experiments in 6 
months, they finally successfully reconstituted the A and B chains of natural 
insulin. This provided very important prerequisites for the work of synthesis 
later. But at the same time, difficulties were encountered in the accelerated 
synthesis of enzymes and no major breakthroughs were achieved in more than a 








year. Therefore, from 1960 on, the strategy of the accelerated synthesis of 
enzymes was abandoned and the plan first to synthesize chemically the A and 
B chains and then through oxidization to synthesize insulin was adopted. 
Thus, after several years of solid work, the chemical synthesis of the A and 
B chains of insulin was finally completed, and then they were joined with 
the B and A chains of natural insulin, respectively, to obtain a semi- 
synthetic product. Finally, the synthetic A and B chains were joined to- 
gether to obtain totally synthetic crystalline bovine insulin. 


(2) The selection of the design and strategy for the synthesis of tRNA. 

In 1968, with regard to the synthesis of RNA in foreign countries, only the 
chemical synthesis of trinucleotid and hexauridine acid with definite 
sequences was reported; the accelerated synthesis of enzymes was also con- 
fined to the work of using the reverse reaction of nuclease in hydrolysis to 
synthesize some trinucleotid. When compared with the demand of synthesizing 
yeast alanine tRNA with 76 nucleotides, there was still a big gap. Our 
scientific workers absorbed the experience gained at the time of synthesizing 
insulin. First, using RNA enzyme T), they carried out the slight hydrolysis of 
natural yeast alanine tRNA and then separated it to obtain two natural half- 
molecules of 3 in and 5 in respectively, and looked for the method and con- 
ditions to join together the natural half-molecules. On the other hand, 

the focus was on the establishment of the method to synthesize chemically 

a single nucleotide and to look into the method of accelerated synthesis of 
enzymes. Later, the international discovery related to RNA linkage enzymes 
was a great impetus to the work of synthesizing RNA, Based on this inter- 
national discovery and their own practical work experience, our scientific 
workers graduilly formulated a relatively rational plan for the realization 
oi total synthesis, that is, they used chemical methods or chemical and 
enzymatic methods to synthesize small sections, then used RNA linkage enzymes 
to synthesize a large section and finally synthesized the half-molecule and 
the total molecule. 


3. Planning the work to determine biological activity in a timely fashion 


As mentioned above, the data determining biological dctivity was an impor- 
tant standard for evaluating the synthesis of insulin and alanine tRNA. For 
the synthesis of insulin, our scientific workers not only carried out 
convulsion reactions of small mice but also experimented with lowering the 
blood sugar of rabbits. As for alanine tRNA, it was necessary not only to 
determine the activity of the synthetic substance in accepting alanine, but, 
more importantly, to determine the activity of alanine when mixed with pro- 
tein. Because of the extremely small amount of synthetic substance, it was 
impossible to use the existing common method of measuring activity. In order 
to obtain complete biological activity data for the synthetic tRNA, they, 
based on the progress of the synthesis work, established in time a combat 
group for measuring activity with the sole purpose of setting up methods to 
carry out the sensitive micromeasurement of activity. After more than 3 

years of studying several methods, they finally established a method to 
measure activity appropriate to the evaluation of synthetic alanine tRNA; the 
degree of sensitivity was elevated to the level of a 5-picogram molecule. 
This success greatly reduced the amount of utilization of synthetic sections 
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and enzymes and shortened the whole process of synthesis. It also allowed 
the final total synthetic and semi-synthetic product to have the essential 
biological standards. 


4. From the beginning, attention was paid to organizing the provision of 
the raw materials of amino acids and nucleotides and reagents. 


There is an old Chinese proverb: "Food and fodder should go before troops and 
horses." Amino acids and nucleotides are the "food and fodder" for the work of 
synthesizing insulin and alanine tRNA. At first, these raw materials and 

many tool enzymes and chemical reagents were not produced in our country. 
Their prices in international markets were high. If they were to be impor- 
ted, a large amount of foreign exchange would be needed but it still could 

not resolve the problem of finding such large varieties and amounts. There 
was only one way out: to be self-reliant and to prepare and produce our- 
selves. Therefore, in both areas of research, right from the beginning, we 
concentrated on the preparation of such raw materials and reagents, and 

plants concerned were asked to help in our own production so as to meet the 
demand of synthesis work. Now, through these 2 projects, we have not only 
established a plant capable od producing more than 500 biochemical reagents but 
also developed the research into and the manufacturing of chemical reagents 
and drugs for alanine, polypeptides, nucleosides, nucleotides and nucleic 

acid as well as those related to enzymes and reagents. This provides 
relatively better material conditions for our future research in protein, 
polypeptides and nucleic acid. Under the present conditions in which our 
country's science and technology are still relatively backward, the 

spirit of "self-reliance should in particular be brought into play. 


Organization and Leadership 


An important reason for our overcoming all kinds of difficulties and finally 
completing these two research efforts--which were extremely difficult and 
involved a lot of work under conditions of weak technological power, rela- 
tively poor facilities and an inability to produce the main raw materials in 
the country--is the organization of the participation of several units, dis- 
ciplines and several tens of technical workers in a major cooperative effort. 


l. The organization of the technical research contingent 


(1) Is it better to concentrate on one unit or to share the work and 
cooperate with each other? 


As discussed above, in order to complete the two research efforts of synthe- 
sizing insulin and yeast alanine tRNA, the policy of adopting at the same time 
many methods and approaches in the investigation was adopted as the synthesis 
policy, while in the preparation of material conditions such as raw materials 
and reagents, the policy of self-reliance was adopted. In the full-scale begin- 
ning of these tasks under conditions existing in our country, especially at 

the early stage, there was a relatively great demand for manpower. Where would 
all this personnel come from? Only through the cooperation of several units 
could this recruitment be carried out. There were several reasons for this 
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decision. First, there were definite difficulties if we concentrated all 
these tasks in one research institute. Any individual institute had many 
problems in its own discipline that required study and it would be impossible 
to concentrate all personnel on a few research topics; yet the cooperation 

of several units could share the inadequacy of the manpower of a single unit. 
Next, these two topics had an interdisciplinary nature and the organization of 
cooperation could fully develop the strengths of the different professions 
and units. Moreover, the mobility of personnel of the research units in our 
country was relatively small and this was not beneficial to mutual exchange 
and permeation among the disciplines. The organization of participation by 
several units of different disciplines would compensate for this inadequacy 
and be beneficial to promoting the development of the disciplines. The con- 
tingent to synthesize insulin organized a cooperative unit, with the Insti- 
tute of Biochemistry, of the Chinese Academy of Sciences, the Shanghai Insti- 
tute of Organic Chemistry and the Department of Chemistry of Beijing Uni- 
versity as its three main units. The contingent to synthesize alanine tRNA 
organized a cooperative unit with the Chinese Academy of Sciences’ Institute 
of Biochemistry, Shanghai Cell Biology Institute, Shanghai Institute of 
Organic Chemistry, Institute of Biochemistry, the Department of Biology of 
Beijing University and the Shanghai Second Reagent Plant as its six main 
units. 


(2) How to organize a strong and powerful cooperative leadership? 


To guarantee that an important effort in which several units participate 

can be carried out in a cooperative and planned way for a long period 

requires a powerful leadership organization. In organizing the work of 
synthesizing insulin and tRNA, leading small groups among the cooperative 

units had been organized. Leading members were mainly technical and research 
personnel, and scientific management cadres also participated. Their main 
duties were: selection of topics; discussion and formulation of research 
designs; concrete studies of the arrangement of research plans and organization 
of personnel; investigation and supervision of the execution of policy and, 


in a timely fashion, the organization of the mutual exchange of information 
on the working situation in various cooperative units as well as the skillful 
revision of plans or work designs; and organization of small corresponding 
research units based on the research progress to concentrate on critical 
problems, 


The Chinese Academy of Sciences and the departments concerned had provided 
great support to these two research efforts and carried on the task of 
coordination among the various departments. 


2. To advocate the pooling of wisdom and the efforts of everyone 


When we decided to begin the synthesis of insulin and yeast alanin’ tRNA, 


such work was also just beginning in other countries. In our country, the 
majority of people participating in the work had no such past experience. 
Some of the young people lacked even the basic training in scientific re- 
search and had to learn from scratch. In order to train a scientific and 
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technical contingent to engage in the research of protein and nucleic acid, 

we adopted the mass-line work method; i.e., on the question of determining 
topics, the plan for synthesis and technical methods as well as the assign- 
ment of duties, we urged the personnel concerned who participated in that 
research to express their ideas and to speak out freely to develop enthusias- 
tic discussions. Drawing on collective wisdom and absorbing all useful ideas, 
the leading small groups analyzed and compared the many ideas, evaluated the 
advantages and disadvantages and finally made the decisions. On some important 
questions relating to the total situation or questions that were difficult to 
resolve, the next higher level of leadership was asked to study and make the 
decisions. On some questions that involved different academic opinions and 
were difficult to judge for the time being, we did not reach a decision 
hastily; instead, through experimentation and comparison, we used the results 
of experiments to determine the correct answer. 


Facts have proved that the adoptiond this method had not only overcome the 
inadequacy in technical experience but also caused every individual parti- 
cipating in the work to clarify the meaning and demands of his work and 
elevate his consciousness and initiative toward the work. Thus, it also 
helped the scientific and technical personnel to grow relatively quickly. 
And because of the attention paid to the role of developing academic dis- 
cussions, it also promoted unity and mutual help among various units and 
scientific workers, enabling the cooperative relationship to persist. 


3. Arrangements of centralization and decentralization in the work 


During the research on these two topics, there was a lot of work that had to 
be carried out. Moreover, various aspects of the work were mutually inter- 
acting. Therefore, we had to pay constant attention to the relationship 

of centralism and decentralization in the work. The principle of handling 
this was that most of the work was decentralized in order to be carried out 
by various units under the unified direction of the leading small groups 
according to a unified plan. Work relating to the synthesis of the A and B 
chains in the synthesis of insulin and the synthesis and provision of 

small sections in the synthesis of tRNA was to be completed by personnel 
organized by the various cooperative units according to the division of duties 
and demand. As for work which involved the situation as a whole, was crucial 
and also required that results be obtained within a relatively short time, we 
organized combat groups with people from part or all of the cooperative 
units, and they were brought together in a certain unit to carry out the 
work. The number of people participating was dependent on the actual needs 
of the work. The work in the final semi-synthesis and total synthesis of 
insulin was actually adopted to this centralized form. In the process of 
synthesizing tRNA, based on the requirements of the work, 16 combat groups 
had been organized using the centralized format for the tasks of the linking 
of nucleotides, preparation of enzymes, linking of large sections, determina- 
tion of biological activity and total assémbly. 
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Judging from several combat groups, the use of the centralized format could 
concentrate superior power to break through key points and move all the work 
forward in a great step. For example, the function and results of the 16 
combat groups for the linking of nucleotide sections in determining new 
designs and the smooth development of future work was very obvious. Again, 
for example, at the final stage of the synthesis of yeast alanine tRNA, we 
decided to establish two combat groups for the synthesis of the half-molecule 
and total molecule and the determination of biological activity. After 3; 
years of effort, we successfully realized the expected objectives of this 
item, in which the centralized format of the combat groups played an impor- 
tant role. If the work were carried out in a decentralized fashion, even if 
it could be completed, it would at least have slowed down the progress of the 
work. 


In the arrangement of centralization and decentralization, we have to pay 
attention to the two-sided question of the analysis of the topic and bring into 
play the specialty of the cooperative unit according to the characteristic 

of the work. 


4. Duties of the leader 


In general, the duties of the leader are: (1) that he must make everyone 
possess the confidence to presevere and insist on carrying out the work to 
the end and, when important problems emerge, to lead everyone to analyze 
calmly and arrive at a correct policy; (2) that as the work progresses, he 
should organize manpower in a timely fashion, coordinate the work of various 
cooperating units and constantly impose strict demands on the personnel par- 
ticipating in the scientific research work. 


During the research on the synthesis of insulin and alanine tRNA, we had 

gone through the torturous process of many investigations, failures, reinvesti- 
gations, failures and reinvestigations until success. In this process, there 
were not only many scientific and technological problems but also many 
ideological problems that needed to be resolved. Ideologically, when some 
results had been achieved, some scientific and technical workers often easily 
became complacent and lax, thereby influencing the work; when they encountered 
setbacks or unfavorable conditions, some became easily discouraged and wavered 
ideologically, thereby losing confidence. Further, since the several tens 

of scientific and technical workers from different units had been working 
together for such a long time, contradictions over this and that inevitably 
developed in the course of the work. As for the above ideological sentiments 
and contradictions that developed, the leader must promptly pay attention 

and work to resolve them so as not to hinder the progress of the work. 


At the beginning of organizing cooperation, we have to pay attention to seek- 
ing the basic unity in ideological understanding and academic opinion among 
participating units and personnel. In the whole work process, we have to 
stress bringing into play the sprit of collectivism, to advocate mutual ex- 
change of information and mutual support. At the same time, we have to pay 
attention to developing the atmosphere for academic discussion: while we have 
to give play to each individual's wisdom, we also have to give play to the 
wisdom of the collective. These are very complex and delicate tasks. 
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The research in these two topics, after a long period of cooperation, finally 
bore fruit. Here, the organization leadership played a positive role. 


Concluding Remarks 


The above introduces the conditions of the work to synthesize insulin and 
yeast alanine tRNA in our country. Judging from the most basic reasons, the 
success of these two research projects is a result of bringing into play 

the superiority of the socialist system based on our country's practical con- 
ditions. Although at the beginning of the work, our foundation was weak and 
Conditions poor, yet these were overcome and compensated for during the 
work process because of the role and superiority of organization. 


However, scientific research has its own inherent peculiarities. Whether a 
topic is suited to be accomplished through the concentration of relatively 
large forces or the adoption of major cooperation among several units is 
closely related to the nature of the topic and the content of the work. 
Therefore, the decision to select a topic requires serious analysis. The 
conclusion of the two above-mentioned tasks, because of their final completion, 
is certainly positive. In analyzing the decision to select topics, we 
believe that there were two basic points in the conditions allowing the use 
of the method of major cooperation to achieve success: (1) their chemical 
structures were known and the objectives of the projects were clear; (2) the 
possibility of their being synthesized could basically be expected. In this 
sense, both these topics involve research of an “engineering nature." As for 
some topics in basic research with even stronger investigative natures, the 
question as to what organizational method should be adopted to promote the 
development of work better still deserves our continued study. 


Obviously, at the same time that we are adopting this method of concentrating 
our efforts in developing the study of a certain topic, we have to reduce 
temporarily or terminate efforts for other research. In our country, with 

its weak research techniques, we have to consider very carefully, in deciding 
on topics, how to arrange appropriately and bring into play the role of 
limited efforts. It involves many complicated questions and requires a 
comparative analysis of the advantages from many angles. First, we should 
consider the degree of importance of the topics and the direct and indirect 
impact which its anticipated completion will bring, that is to say, whether 
the scope of development it may promote will bring about the beginning of 
research in a certain area at an even higher starting point. At the same 
time, we should also analyze carefully from the perspective of the distribu- 
tion of the total development of science because scientific research is a 
comprehensive system and the prominence of key points and the development of 
scope are complementary. To handle this dialectical relationship correctly 
is a very important question in scientific policy. This also requires an 
in-depth study in th. future. 
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Biochemistry 


AUTHOR: WU Jutan [6762 5418 3389] 
WANG Wenfang [3769 2429 5364] 


ORG: Both of Biochemical Plant of Institute of Biophysics, Chinese Academy 
oi Sciences 


TITLE: “Isolation and Purification of Two Restriction Endonucleases, 
Bgl I and Bgl II" 


SOURCE: Beijing HUAXUE SHIJI [CHEMICAL REAGENTS] in Chinese No 4, 28 Aug 83 
pp 247-248 


ABSTRACT: Isolation and purification of two highly specific group II 
endonucleases, Bgl I and Bgl II, from Bacillus globigii are reported. P ll, 
the cellulose phosphate product of the Whatman Company, is used, along with 
agarose, lysozyme, etc., made in China to obtain the highly pure products, 
containing no exonuclease. Processes used in preparing the extract solution 
and purifying the enzymes are described. Bgl I is isolated at the potassium 
phosphate density of 120-160 mM [millim oles] and Bgl II at 10-95 mM, some- 
what different from the conditions reported by Patricia J. Greene, et al. 
The productivity of Bgl I is 5,000 u/35 g of Bacillus and that of Bgl II, 
7,100 u/35 g. The ADNA digesting electrophoretograms are bascially the 
same as those reported by Duncan, et al. After being stored for half a 

year at a low temperature (4°C), the dry A DNA powder shows no sign of 
deterioration. More than a dozen organizations, including Wuhan and 

Beijing Universities, are now being supplied with both enzymes for use in 
their laboratories. 
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Hematology 


AUTHOR: ZHANG Junhui [1728 0689 1920] 
ORG: Hematologic Research Division of Zhejiang Medical University 


TITLE: "Determination of DNA Content in Acute Leukemic Cells With the 
Spectrophotomicroscope and Its Clinical Significance 


SOURCE: Tianjin ZHONGHUA XUEYEXUE ZAZHI [CHINESE JOURNAL OF HEMATOLOGY] in 
Chinese No 4, 1983 pp 214-216 


ABSTRACT: In the determination of DNA content in the nuc eus of leukemic 


cells in 28 cases of acute leukemia with the spectrophotomicroscope, the DNA 
content in all cases was found to be increased in various degrees, the 


majority of them being polyploids. Im these cases, DNA distribution was 
deviated from the normal, as compared with the DNA content in the nucleus 

of leucocytes in 17 normal controls, which remained at normal level between 
diploid and triploid, and was distributed in a normal manner. The differ- 
ence between these two groups was distinctive. The DNA content of leukemic 
cells decreased significantly and turned toward normal in remission cases 
after treatment with HOAP for a week, 5 cases being of acute monocytic 
leukemia and 5 cases of myelocytic leukemia. It was suggested that this 
method may possess prognostic significance for chemotherapy in acute leukemia, 
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Nuclear Physics 


AUTHOR: WANG Shicheng [3769 0013 2052] 
CUI Huanhua [1568 3183 5478] 


ORG: Institute of High Energy Physics 


TITLE: “a Spectrometer Using Cellulose Acetate Nuclear Track Detector Made 
in China" 


SOURCE: Beijing GAONENG WULI YU HEWULI [PHYSICA ENERGIAE FORTIS ET PHYSIC 
NUCLEARIS] in Chinese No 5, 1983 pp 633-638 


ABSTRACT: By using the method of etching tracks from the reverse side of a 
plastic SSNTD, the cellulose acetate SSNTD made in China can be used for a 
a spectrometer. The energy resolution for a particles of 5.31-8.78 MeV is 
in the region of 66-90 keV. A formula to obtain the a particle ranges in 
cellulose acetate SSNTD is given. The a particle ranges in it have been 
measured and compared with the calculated ranges. 
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TITLE: "An Excellent Chinese-Made Polycar Bonate SSTD" 


SOURCE: Beijing GAONENG WULI YU HEWULI [PHYSICA ENERGIAE FORTIS ET PHYSIC 
NUCLEARIS] in Chinese No 5, 1983 pp 649-656 


ABSTRACT: The etching behaviors of registering the a particles and the 
fission fragments tracks and the annealing effects on them were studied and 
compared in three types of polycarbonate Chao-yang No 1, Lexan and Makrofol-E, 
using NaOH, KOH and KHC (a mixed solution of KOH, H,0 and C,HsOH). 


Our results reveal that the Chao-yang No 1 has both advantages of Lexan and 
Makrofol-E and is a Chinese-made SSTD in high quality. 
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AUTHOR: SHEN Songyun [3088 2646 4596] 


ORG: Shanxi Medical College, Taiyuan 
TITLE: “Toxicity of Cyolane™ 


SOURCE: Beijing ZHONGHUA YUFANG YIXUE ZAZHI [CHINESE JOURNAL OF PREVENTIVE 
MEDICINE} in Chinese No 4, 1983 pp 216-218 


ABSTRACT: Cyolane, which was synthesized by Shanxi Chemical Fertilizer and 
Pesticide Research Institute, China, is a new organophosphorus insecticide. 
It is a broad spectrum insecticide and can also be used for seed treatment. 


The median lethal dose LDs, of mice, rats and golden hamsters by oral route 
was 75.6, 36.9 and 68.1 mg/kg body weight respectively. 


The results showed that Cyolane had no teratogenic effect at the dosages 
used. It was observed that some features developed subcutaneous hematomata 
and at dosage of 1/20 LDs», the incidence was as high as 41 percent. It was 
suggested that this insecticide could influence the vascular system during 
embryo development. No difference was observed in bone marrow chromosome 
aberration analysis in rats between tests and control groups. The result of 
Ames test was negative. 


The recovery of cholinesterase activity, which was inhibited by organophos- 
phorus, occurs at different rates depending on the compounds used. The recov- 
ery rate of Cyolane was found to be relatively fast. Experimental administra- 
tion of atropine and 2-PAM immediately after giving Cyolane showed that these 
drugs were effective antidotes for Cyolane poisoning. 


In chronic poisoning threshold level of 0.92 mg/kg body wt. for Cyolane and a 
no effect level of 0.46 mg/kg body weight was established. 
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